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THE Index that was given with our last issue, of Volumes 
VII. and VIII. afforded a remarkable exemplification of 
the manner in which THE ELECTRICAL WORLD keeps pace 
with the growth of electrical science and application, 





2\the land grant railroads of the West. 


While the complete index for the year 1885 occupied two 
pages, this for 1886 was with difficulty compressed 
into three. The increase in the quantity of reading 
matter is also brought out by the fact that whereas in 1884 
the paper contained 482 pages—aside from the advertise- 
ments—in 1886 it contained no fewer than 616. A glance 
over the index reveals also the comprehensive style of treat- 
ment and the profuseness with which i!!ustrations—about 
1,000 for the year--are used to elucidate the text. The 
sketch that appears on another page relative to the elec- 
trical progress of the year is based wholly, as the reference 
notes show, on articles that appeared in our columns, and 
it will be evident that no single invention, discovery or 
movement of importance went unnoticed It is not 
cause for wonder, but asimple consequence, that a journal 
so enterprising, independent and complete should enjoy 
the confidence of an ever-widening circle of readers. 
Some little idea of the popularity of the paper may be 
formed when we state that the subscriptions received dur- 
ing the past month are 105 per cent. greater than they were 
for the same period last year. The cheapness and excel- 
lence of the paper necessarily recommend it wherever 
it goes, and we are ourselves often surprised to learn that 
it is influential in quarters where an electrical journal 
might scarcely be expected to penetrate. The high estima- 
tion of the paper is seen as usual in the promptitude of 
subscription renewals, The feeling of our friends is also dis- 
played again this year in the readiness with which clubs 
have been made up and in the length of the lists of sub- 
scribers forwarded. Theclubbing plan is very advantageous 
in cases where there are a number of persons interested 
in the one subject and where an appreciable economy can be 
effected. In one instance last week, aclub formed in asmall 
town in Rhode Island included the manager of the tele- 
phone exchange and thesuperintendent of the electric light 
company, as well as a number of its other officers, not omait- 
ting a director and a stockholder. In another case of a 
club of eight formed in a town in this State, the gentle- 
man who secured the ninth subscription for his efforts 
made a present of it to the local Young Men’s Christian As- 
sociation. These two instances, taken at random out of a 
great many, serve to show what can be done in this man- 
ner, and may therefore suggest to some who have not 
tried the plan the advisability of getting up a club them- 
selves. We shall greatly appreciate any action of this 
kind, as we shall also any transmission of news items and 
correspondence, any discussion of current topics, or any- 
thing of that kind tending to make the paper more val- 
uable to all. 


THE Warner telegraph bill, of which we give a synop- 
sis, is evidently intended to abolish the monopoly enjoyed 
by the Western Union Company of the telegraph lines on 
It is to be hoped 
that the bill will be passed in such shape that it will be 
effective, giving the people the benefit of competition by 
compelling the land grant roads to do that to which they 
pledged themselves in accepting subsidies from Congress. 


THE coincidence of the jubilee of the Queen with that of 


i} the telegraph in England, during this year, has, more than 


usually, made the election of a president of the London 
Society of Telegraph Engineers and Electricians an impor- 
tant one. The society will, no doubt, take active part in 
this year’s celebrations, and will be worthily represented 
by the new president-elect, Sir Charles T. Bright, whose 
name is connected so intimately with the earliest practical 
development of the telegraph and the submarine cable. 


Tue Commercial Cable Company is doing remarkably 
good work. Much of the result achieved may be attribut- 
ed to the promptness and liberality with which Mr. Mackay, 
the president of the company, shows his appreciation 
of the zeal of the staff. He has again given all the 
employés in Europe and America a Christmas present of 
half a month’s salary. There is something royal about 
such munificence, and we can easily imagine just how 
every man and boy in the service feels. Under the pecul- 
iar conditions of competition that have lately prevailed in 
the cable field, the fight has in reality become one of su- 
periority of work done rather than of rates, and even its 
enemies must admit that the Commercial Cable Company 
has ‘‘beaten the record” as to speed, accuracy and 
efficiency. 


THE summary on another page of progress in electricity 
made during the year just past, embraces work that can- 
not fail to leave its imprint upon the past and to exert a 
considerable influence upon the future developments in 
the field of electricity. In every branch of the vast do- 
main substantial progress has been made, especially in 
this country, which has seen the first practical applica- 








tion of more than one great principle. To the student, 
critical examination of the résumé given may indicate 
paths in which still greater improvement can be effected, 
and a comparison of the various details may possibly 
show in what manner the improvements in one depart- 
ment are applicable in another. Perfection has never 
yet been reached in any art, and though there is oppor- 
tunity to chronicle great and permanent improvements 
in all, we may rest assured that the future has much in 
store—and probably not the least for the electrical arts. 

ON page 5 we describe in detail the electric railway on 
the Bentley-Knight system, which it is proposed to put in 
operation shortly in one of the busiest streets of New York 
City. Probably no more difficult route could have been 
selected than the one which the new road will traverse, 
and the conditions to be dealt with are such as are not 
paralleled by any electric road in existence. The heavy 
traffic on the streets selected will put to the utmost test the 
facilities for handling the cars ; the grades and curves will 
test the propelling power, while the general accumulations 
of mud and other débris on the streets will afford ample 
means of judging of the efficiency of the conduit and elec- 
trical connections. In short, the projectors of the scheme 
have selected a line which, if it prove successful, and 
there is no apparent reason why it should not, will settle 
definitely the question in favor of electricity as the motive 
power for city passenger traffic and one mode of its appli- 
cation in large cities. 

Most beginners in the study of electricity find it diffi- 
cult to form true conceptions of the terms which express 
the measurements of electricity. The most apt manner 
in which to enlighten such persons is to employ the analo- 
gies met with in mechanics, more particularly hydraulics, 
and to treat current and potential as practically the equiv- 
alent for volume of flow and head of water. This is the 
course pursued by Mr. Carl Hering in a paper ap- 
pearing in another column, in which these analo- 
gies are well brought out. As long as no compre- 
hensive theory regarding the nature of electricity exists, 
we must necessarily have recourse to such indirect meth- 
ods of explanation ; but there is always the danger present 
of impressing the untutored mind with the idea that 
“flow” of electricity is an actual transference of matter. 
It cannot, therefore, be too clearly pointed out that the 
analogy is only limited in its nature—that it is an analogy, 
not an identity. 


THE retarding effect of a number of electro-magnets 
placed in series on a circuit was noticed early in the field 
of telegraphy, but this action was not sufficiently marked 
in general practice to call for any special means of over- 
coming or mitigating it. Telephonic work, however, soon 
developed the powerful effect of this phenomenon on tele- 
phonic circuits, and it became necessary to apply means 
for its prevention. Mr. T. D. Lockwood, in this issue, 
gives an interesting account of the nature of this “ troub- 
le’ and the various methods proposed to overcome it. 
To many the nature and effects of the self-induction of 
electric currents are obscure, especially in their practical 
bearing ; and to those engaged in other fields besides tele- 
phony, the article will also prove of interest. The differ- 
ence in effect between a differentiaily-wound resistance 
and an electro-magnet of equal resistance in a circuit is 
well brought out, and its thorough understanding and 
consideration may prevent the introduction of devices 
which, while apparently of benefit, may contain inherent 
defects unfitting them for the end aimed at. This is espe- 
cially the case in telephonic work, where apparatus de- 
signed to facilitate or improve communication is often 
constructed by persons ignorant of the source of trouble 
specially treated of in Mr. Lockwood’s article. 

HERETOFORE electric telephones kgve been constructed 
on the microphone principle, depending upon variation in 
pressure between contact points, or upon the relative 
movement of bodies capable of inductive action upon each 
other. In those telephones, known as the ‘‘ magneto,” 
which come under the latter class, the relative movement 
is a bodily one, as when a diaphragm is deflected by the 
impinging of the voice uponit. As was shown some years 
ago, however, by Prof. D. E. Hughes, the molecules in a 
highly magnetized body, however rigid in their “set,” re- 
tain, nevertheless, each a small field of its own, through 
which each can move with excessive freedom, trembling, 
vibrating or rotating through a small degree with infinitelv 
less force than would be required to rotate it permanently 
on either side; so that a mechanical shock or jar is 
sufficient {‘o cause a rotation of the molecules and a 
change in their relative positions. Hence ina disc magnet- 
ized so as to show no evident or external polarity, the jar 
caused by the impinging of the voice may cause a 
momentary unbalancing of the molecules, which is 
sufficient to give rise to inductive currents in a neighbor- 
ing conductor. This interesting phenomenon has been 
made use of in the construction of a telephone which is 
described in another column, and in which the mere bodily 
motion of the diaphragm creates no currentin the adjacent 
coil. It is only when the internal molecular condition of 
the magnetized disc is disturbed, as by a jar, that, it is 
claimed, inductive effects are obtained and speech is 
transmitted, 





THE ELECTRICAL WORLD. 


JAN. 1, 1887. 











REVIEWS OF NEW BOOKS. 





MORRISON’S PRACTICAL ENGINEER AND MECHANICS’ GUIDE 
Book. By Wm. A. Morrison. Second edition. Pub- 
lished the author, Lowell, Mass. 5x7} in. 172 pp. 
Price, $ 
This volume, addreesed more particularly to steam en- 

gineers, contains a large amount of valuable information, 
much of which is embodied in rules and tables. As is 
necessary, considerable space is devoted to the steam en- 
gine indicator and its uses, and the care and management 
of boilers and engines. The book contains many useful 
workshop hints, and will prove of value to mechanics and 
steam engineers generally. 
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The Electrical Progress of the Year. 





BY JOSEPH WETZLER. 


As the end of the year hascome, I deem it fitting that 
we should cast a glance behind us and contemplate the 
improvements and changes that have been made in the 
domain of electricity during the twelve-month. Not that 
any event of startling moment has been recorded, which 
would shine out as a brilliant beacon above all others, but, 
still, more than one step of progress has been taken which 
will be of lasting influence on the practical applications 
of electricity. Indeed, it is difficult to assign relative 
values to improvements or inventions, for their benefits 
may not be immediately manifest; hence, in order to 
avoid any discrimination, I have deemed it best to classify 
the principal applications of electricity, treating of each 
separately. It would require too long a time to enter into 
a detailed description of each improvement, and we must 
therefore limit ourselves to generalities and to pointing 
out their effect upon existing conditions. The numbered 
references, given for the convenience of readers, are to the 
issues of THE ELECTRICAL WORLD containing full descrip- 
tions. 

THE TELEGRAPH. 

Beginning with the older application of electricity, tele- 
graphy, we find improvement to have taken place alike in 
the introduction of new methods to increase the carrying 
capacity of lines, and in the simplification of methods 
already existing. In land-telegraphy the use of the con- 
denser has made it possible to employ the telephone as a 
receiver additional to the ordinary telegraph relay, so that 
lines may be duplexed in a very simple manner. The 
‘*Phonoplex,”? as the method has been named by 
its inventor, Mr. Edison, has made it possible to work 
duplex to any intermediate station on aline, a thing which 
has not heretofore been deémed practicable with the old 
duplex system. This system has found its special applica- 
tion in railroad telegraphy, where many stations are, as a 
rule, included in the same line. 

The mention of the words ‘‘railroad telegraphy” brings 
us to the ingenious system of telegraphing to and from 
moving trains by induction. The Phelps system, which 
was successfully demonstrated nearly two years ago, has 
within the last month gone into practical operation on the 
Lehigh Valley Railroad, and will shortly be introduced on 
the New York, New Haven & Hartford Railroad. This 
marks an important epoch in telegraphy, as it enables 
communication to be carried on independent of our rate 
of travel. I have myself sent and received dispatches from 
a train moving at a high rate of speed. A recent improve- 
ment made by Mr. Phelps makes it possible also to use the 
line for the transmission of ordinary Morse traffic, so that 
the capacity of the line is practically doubled.* 

During the year Mr. Edison has also brought out a sys- 
tem of telegraphing to moving trains which differs from 
that of Mr. Phelps in the employment of static electricity 
instead of dynamic.* 

Among the systems of multiplex telegraphy brought 
out, the Field sextuplex* claims attention, as by its means 
the use of voltaic batteries is entirely avoided, even the 
locals being fed from the dynamo employed as the source 
of current. 

Another ingenious system which is worthy of note is 
that of Cassagne, who has worked out to completion the 
original idea of Michela, viz., to send stenographic sig. 
nals. The stenographic system employed subdivides 
words into their phonetic elements, which are represent- 
ed graphically by various combinations of a very small 
number of different signs. A speed of 540 words per min- 
ute has been attained on short lines by this method, and 
820 woids on long lines. 

A novelty in the use of the telegraph has also made its 
appearance during the year in a method of sending 
sketches by telegraph. The well-known  fac-simile 
methods are not made use of here, but the system consists 
in sending by telegraph the position of dots which go to 
make up the outline of the tracing or sketch. For wili- 
tary purposes this plan may frequently be of value in 
transmitting by telegraph a graphic description of the 
enemy’s position. 

Submarine telegraphy, which has seen little improve- 


(1) Taz Exvecrrica, Wor.p, April 17, 1886; (2) Nov. 13; (3) March 
6; (4) Nov. 27; (5) April 27; (5) May 1; (7) Jan. 23; (8) June 26; (9) 
Jan. 9; (10) oor 17, et seg.; (11) Dee. 4; (12) July 17; (13) July 31; 
(14) Aug, 14; (15) Oct. 9; (16) July 17, 24 and 31; (17) Dec. 11; (L8) 
Oct. 2; (19) Oct. 2; (20) March 22; (21) July 10; (22) Oct. 24%, Nov. 6; 
(23) Oct. 28; (24) June 12; (25) July 3; (26) March 27; (27) July 31; 
(28) Sept. 11; (29) Oct. UG, et seg.; (30) Oct. 23; (81) June 19; (32) Oct. 
9; (33) Nov. 6: (34) Oct. 30; (35) Aug. 28, Dee. 25; (36) Sept. 18; (37) 
Feb, 27; (38) Feb. 27, et seq., and July 3, et seg.; (39) Dec. 4, et seq. 
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ment for a number of years, has latterly been the subject 
of considerable attention. A noteworthy fact in this field 
is the successful duplexing of very long cables by the 
Muirhead method.” The Mackay-Bennett cables have this 
year been changed to this method of working, and others 
have been similarly equipped. 

Sir William Thomson’s siphon vibrator, consisting of a 
static machine for the electrification of the ink, which has 
so long held its own in cable practice, bids fair to be dis- 
placed at last by an electro-magnetic vibrator brought out 
during the year by Mr. Charles Cuttriss, the electrician of 
Mackay-Bennett cables. The main feature of the inven- 
tion consists in making the rate of vibration of the arma- 
ture adjustable, so that it shall correspond exactly to the 
natural rate of the delicate glass siphon. ® 

In concluding this branch, I might add that it has been 
proposed to employ selenium in connection with cable 
recorders, a beam of light being made the medium of con- 
nection, as it were, between the recorder coil and the 
registering apparatus. ® 

THE ELECTRIC LIGHT. 

Brought to high perfection so rapidly after its practica- 
bility had been demonstrated, there is little change to be 
recorded in the principles or methods of electric lighting: 
The attention of electricians has been directed principally 
to improvements in methods of distribution. Early in the 
year Mr. Alex. Bernstein, in a paper read before the So- 
ciety of Telegraph Engineers and Electricians,'® explained 
his new system of connecting low resistance incandescent 
lamps in series, by which conductors of small size could 
be employed, similar to those employed in arc lighting. 

The Edison ** municipal system” of lighting is one quite 
similar to this, as is also the system of Mr. Ch. Heisler. 
Both have gone into operation for the purpose of street 
lighting during the year. It remains still to be seen 
whether the system can be economically employed in a 
general house to house distribution. The system of dis- 
tribution by means of secondary generators! has at last 
obtained a foot-hold in this country, where, if all the 
promises which are made for it are substantiated, it will 
not require long to establish itself in public favor. 

Regarding the commercial progress of electric lighting 
during the last twelve months, the record of the work of 
the various companies engaged in it shows that it was 
marked with unprecedented activity, which will, I think, 
be continued. An interesting and, in many respects, im- 
portant feature manifested during the year is the new- 
born friendship of the gas companies toward electric 
lighting. After years of bitter denunciation, they have at 
last recognized that the electric light has come to stay, 
and that if they would continue receiving their share of 
public patronage, they must furnish the electric light. 
Hence it has become a wide-spread practice for gas com- 
panies to apply for a change in their charters so as to 
enable them to furnish electric light in addition to gas. 
As yet this applies principally to the arc light, but it seems 
not improbable that the incandescent will soon also find 
favor with gas companies. We may, indeed, chrovicle 
decided progress in this direction when, as has lately been 
the case, even journals devoted to the gas interests openly 
advocate the adoption of the electric light by the com- 
panies concerned. 

BATTERIES. 


The oldest practical source of electric euergy, the 
galvanic battery, still continues to be the subject of the 
labors of not a few workers. Old forms are continually 
being improved, and new ones added to the long list already 
in existence. Among the former, the gas battery has 
during the year been called torenewed life. The energetic 
action of chlorine in such batteries, pointed out many 
years ago by Grove, has been applied by Mr. René Upward 
in a new form of apparatus designed to afford the means 
for economical domestic electric lighting. *? 

Among the usual hydro-electric batteries, the ‘‘ acid 
gravity ” battery of Mr. A. Partz deserves notice, as by its 
means the powerful type of Bunsen cell is given a con- 
tinuous action without the frequent renewals required by 
the ordinary form.'* The ‘‘gravity” principle is here ap- 
plied, in the same manner as in the universal Daniell 
gravity cell, to keep the liquids apart without the necessity 
of using a porous cup. 

In open circuit batteries two new forms have been 
brought out by Mr. I. L. Roberts. The first of these is a 
dry, or, more accurately described, a moist battery, in 
which the electrolyte is a stiff paste made up by uniting 
two salts, both of which are in solution separately, but 
which produce a semi-solid when combined. This paste 
is deliquescent, and thus has the property of attracting the 
moisture necessary for its continuous action. !+ 

The other open circuit cell of Mr. Roberts is worthy of 
special notice, asit presents an example of an unpolarizable 
single liquid battery, which remains constant on closed 
circuit, while not deteriorating on open circuit. This is 
accomplished by the use of peroxide of lead as a depolar- 
izer. The efficacy of the latter for this purpose has been 
known for some time, but its high cost has prevented its 
use in the ordinary primary battery. The advance miade 


primary batteries, which have otherwise seen little change 
for the better during late years. 

The search for the ‘‘ philosopher’s stone” among electri- 
cians, viz., the economical conversion of heat directly 
into electricity without the medium of boiler, engine and 
dynamo, has by no means been abandoned, and has called 
forth several methods for that purpose during the year. 
Thatof Mr. Willard E. Case'* consists in producing a chem- 
ical action by the application of heat, and this action is 
the source of the electric current. The cooling of the ap- 
paratus reduces the chemicals to their original state, and 
thus puts them in condition for another application of 
heat, with consequent generation of current. The cell is. 
therefore, intermittent in its operation; but the idea is 
one of decided originality, and certainly merits continued 
investigation. 

We must also note an improvement, in the form of the 
Kendall heat cell, in which heat is applied to put platinum 
in a condition such that it will permit the passage of 
hydrogen, which, combining with the oxygen of the air, 
is the source of the electric current.'* 


Thus far, allusion has only been made to the primary. 


battery. Within the year, however, the storage battery 
may be said to have obtained a new and perpetual lease 
of life. While few improvements in the batteries per se 
have been made, their proper management and the causes 
of trouble formerly experienced have received careful in- 
vestigation, with the result that instructions regarding 
their care have been considerably modified. 1* Their em- 
ployment has also greatly extended, more particularly 
abroad ; but if all indications are not at fault, I shall 
be able to chronicle their widespread use in this country 
at this time next year. I might draw attention to one 
method devised for overcoming the difficulties which were 
formerly experienced with the lead grids or plates to 
which the peroxide was attached as abase. This diffi- 
culty has been sought to be removed by Professor Fitz- 
gerald, by doing away entirely with the leaden grid and 
converting the peroxide of lead into a hard, coherent 
mass which needs no support. This substance, which has 
been named ‘‘lithanode,” 1° is formed by the addition of 
ammonic sulphate to the oxide of lead. 


THE TELEPHONE. 

Taking into consideration the primary object of the 
telephone, viz., the transmission of speech to a distance, 
the improvements and progress of the year must be mainly 
looked for in the extension of long-distance telephony.?° 
During the year the experiments tried between New York 
and Boston have proved so successful as to warrant the 
construction of a number of lines between the two cities. 
During the last few months also New York and Philadel- 
phia have been connected for telephonic purposes by a 
large number of special lines.*! In all of these the use of 
copper wire has been adopted, for reasons which I shall 
have occasion to refer to later. 

The simultaneous transmission of telegraph and tele- 
phone messages over the same wire, though not employed 
in this country, has nevertheless been largely extended in 
Europe, and note must also be made of the appearance of 
several new methods of duplexing telephone circuits,*?* 
which are especially of importance in connection with 
long, expensive telephone lines, as their capacity is there- 
by doubled. 

it has been the aim of many tocontrive a method where- 
by the use of a wire for electric intercommunication 
might be obviated, but though possible, and accomplished 
in a limited degree before, the results were practically use- 
less. Prof. Dolbear has recently brought his telephone to 
aid in the solution of the problem. His methed consists in 
varying the potential of the earth between two stations, 
and this is made manifest in the condenser telephone of 
his design. ** 

The recording of speech, the general interest in which 
was first aroused by Edison’s phonograph, has made con- 
siderable advances during the year, in all of which the 
telephone plays an important part. Prof. Bell and Mr. 
Sumner Tainter have succeeded in reproducing speech by 
means of what are termed ‘‘sensitive jets,” and ina vari- 
ety of ways.** Another method uses apparatus similar to 
Edison’s phonograph, the cylinder, however, consisting of 
a mass which is cut into by a stylus attached to the dia- 
phragm, against which the voice is directed. The matrix 
so formed is then included in a microphone circuit, and re- 
produces in the telephone sounds corresponding to the 
original ones. 

Mention must also be made of Mr. W. E. Irish’s method 
of recording speech,?5 

The localization of faults in underground lines, or those 
embedded in walls, frequently causes great trouble, but a 
simple method of finding them has lately been brought out, 
in which the telephone acts as a detector.** The method, 
which was devised by M. Eric Gérard, has been employed 


very successfully in several instances which have come banc 


under our notice, and it bids fair to pass into general use. 
Finally, several new forms of telephone have, as is but 
natural, made their appearance during the year.?? 


ELECTRIC MOTORS AND THEIR APPLICATION, 





greatly reduced.'® 





by Mr. Roberts consists in an improved method of pro- 
ducing the peroxide from red lead, by which its cost is; record of the progress of the electric motor, not only in — 
Though not produced in the pure | regard to its constructional detaiis, but also in reference 


state by the method employed, it answers all the essential | to its practical application. Regarding the latter it may 
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stationary purposes as well as upon railways, the electric 
motor has proved its thorough trustworthiness and econ- 
omy of operation. Ina paper ** read before the National 
Electric Light Association at Detroit, a good resumé was 
given of the recent spread of the application of electricity 


' to stationary power purposes, and the interesting fact was 


brought out that no less than 5,000 electric motors of all 


_ sizes were now in operation in this country, and that the 
_ number was increasing very rapidly. 


The electric railway has also taken part in the new 
movement, and the year has seen the inauguration of a 
development which will be nothing less than revolution- 
Like all enter- 
prises in the course of development, the electric railway 





_ has been the subject of numerous modifications of detail, 


_ which it would take us too far to consider individually, 
_ We can, however, mention the names of those most 
_ prominently associated with the progress made during 
the year, and among them are Daft, Sprague,**® Van De- 
poele,*® Bentley & Knight,*! Brush,** Field,** Schlesin- 
ger,** and others. 
MISCELLANEOUS. 

For want of a better title, I have been compelled to 
place under the above heading subjects which mark great 
steps in advance in the application of electricity to the 
arts. First and foremost among these stands the process 
of electric welding,** brought out during the year by 
Prof. Elihu Thomson, one which cannot fail to become 
general in its application. By simple means, the process 
effects welds not only between like pieces which could 
formerly not be welded at all, but strange to say, even 
pieces of different metals can be readily united in an effi- 
cient manner. 

Another application of electricity to the mechanic arts 
deserving notice is the electric boiler alarm of Mr. J. J. 
Ghegan,** which, if we are not greatly mistaken, is des- 
tined to a wide application. The Cowles process of elec- 
tric smelting,*” by which alloys rich in aluminium are 
obtained, has, during the year, been successfully worked 
on a commercial scale, and with guarantee of great future 
usefulness. 

A good start in underground work may be recorded on 
behalf of the New York and Brooklyn subway commis- 
sions, but, excepting in Boston, Chicago and Philadelphia, 
little else new is to be recorded in this matter, Agitation 
of the subject continues in unabated vigor. 

SCIENTIFIC INVESTIGATION. 

Scientific investigation in the domain of electricity has 
been unusually brisk during the year, but we can only treat 
of the more prominent results. The classic experiments of 
Prof. Hughes to determine the nature and cause of self- 
induction in electric conductors mark an epoch in this 
branch of investigation.*® By the light which has been 
thrown on the subject by Prof. Hughes, we can now 
clearly see the reason of phenomena heretofore unex- 
plainable. He has shown, in effect, the relation which the 
nature and form of a conductor bears to the self-induction 
or extra-current produced init. By the light of these in- 
vestigations, too, we can now readily understand the 
superiority of copper over iron as a conductor for tele- 
phone lines especially. Prof. Hughes has also pointed out 




















that we must now make a distinction between the induc- 
tion produced by one winding of acoil upon the other, and 
the induction created in the body of the wire itself; the 
first he has called ‘‘ mutual induction;” the second “ self- 
induction.” So that, what has heretofore been called 
‘* self-induction” ought henceforth be designated by the 
term ‘‘ mutual induction.” 

As regards the construction and theory of the dynamo, 
the year has produced several noteworthy treatises on the 
subject, prominent among which are those of Gisbert 
Kipp*® and Drs. John and Edward Hopkinson. They have 
all worked in the direction of supplying methods of calcula- 
tion by means of which the qualities of a dynamo can be 

_predicted with tolerable certainty by reference to its de- 
‘sign on paper. 

_ This, in brief, constitutes the sum of the year’s progress, 
and, taking it all in all, I think it will be conceded that 
the advance has been a permanent and notable one. 
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Pile Driving.—A Hungarian engineer has been using dyna_ 
mite at Pesth for driving piles. He places an iron plate, fifteen 
inches in diameter and three and three-quarter inches thick, in a 
perfectly horizontal position on the pile to be driven. A dynamite 
cartridge in the form of a disc, containing seventeen and one-half 
‘ounces of dynamite, is placed on the iron plate and exploded by 
‘electricity, 


4 


On the Retarding Effects of Electro-Magnets in 
Telephone Circuits, 





BY THOS. D. LOCKWOOD. 


It is hardly necessary to apologize for bringing this sub- 
ject before the telephonic readers of THE ELECTRICAL 
WoRLD. While the evil, its cause, and some of its reme- 
dies are familiar ideas to not a small number of the tele- 
phonic fraternity, I know it to be a fact that to the large 
majority the far-reaching phenomena of the reactionary 
currents developed by electro-magnets are metaphorically 
in a sealed book. 

Every practical telephone man must, however, have ob- 
served that when a telephone line includes in a circuit a 
number of electro-magnets, the speech which 1s trans- 
mitted over it is reproduced much more feebly than it 




















would be were the actual resistance of the circuit, its mag- 
net coils and connections, the only factor to be considered. 

With neazly every new telephone transmitter or receiver 
that is patented, or which is resuscitated from an expired 
main line sounder patent, or which attains notoriety by 
talking from New Orleans to Galveston and back. one of 
the first statements heard, when its virtues are being 
recited, is that it will talk through 500,000 ohms, or there- 
abouts, with a facility equal to its conversational power 
when exercised through but one ohm. Cross-examination, 
however, usually elicits the important fact that the 500,- 
000 ohms is not actual line, but is constituted merely of 
the coils of a rheostat, or of some kindred appliance of 
electro-magnetic civilization. 

Let the optimistic promoter of any such bonanza com- 
pose‘his resistance of electro-magnets and he will ascertain 
that his results, so far as the reproduction of speech is con- 
cerned, are chiefly of the negative kind. 

Any one interested in telephony can, if he possesses, or 
has access to a rheostat and a lot of old electro-magnets, 
readily demonstrate this to his own satisfaction. 

The sketch. Fig. 1, shows a complete wire circuit, in- 
cluding a transmitter, a series of ordinary resistance coils 
and a receiver. 

It will be found that the tones reproduced in the re- 
ceiver, when speech is transmitted, come out sharp and 
clear. 

In the cut, Fig. 2, the same conditions obtain, with one 
exception. In the latter case, the simple resistance coils 
are replaced by electro-magnets. 

But on transmitting speech through the circuit arranged 
upon the latter plan, it will be found that a great portion 
of the sharpness and clearness of the reproduction has 
disappeared. 

With an exceptionally good transmitter or receiver, and 
a not exceptionally acute ear, the difference may not per- 
haps be observed; but it is there; and the most unob- 
servant ear will be able to note it if he include a sufficient 
number of electro-magnets in the circuit. The precise 
amount of resistance I do not insist upon. The point 
which I do desire to accentuate is that, ohms for ohms, the 
telephonic current available to operate the receiving 
telephone is enormously less efficient when the resistance 
is made up of electro-magnets, than it is when made up 
solely of resistance coils having no iron coresand differen- 
tially wound. 

Now, since this is found to be the case even in a labor- 
atory or experimental room, it is easy to understand that 
the importance of the phenomenon is greatly intensi- 
fied when it occurs in the operation of an actual line and 
a long one at that. 

As a matter of fact, the evil, though equally present in 
short lines of communication, such as those formed by 
the union of a pair of exchange lines, is not material, or 
at all events is not by any means so serious as it becomes 
when an exchange line is united by a long line, say of 100 
miles or more, to a distant town or city; there, perhaps, 
to be united to a second exchange line, or perhaps to be 
united to a second trunk line of equal length. 

It then becomes so serious as to inspire even so firm a 
disbeliever as Mr. Moncure D. Conway, with a well 
grounded faith in an extremely energetic ‘‘ personal 
devil ;” and with the further article of faith that he, the 
said devil, has an Avatar in telephone lines. 

It isthen to be assumed that the evil exists, As I have 
already indicated, quite a considerable number know 
something about its cause. Many exchange managers and 
inspectors have not, however, had opportunities to study 
the mysteries of electricity and magnetism, and, I believe, 





will welcome enlightment on the subject, even though it 





be but a ray, while those who know all about it can easily 
skip this article, especially as there is such a superabund- 
ance of other reading matter in Tak ELECTRICAL WORLD. 

Those who are skilled in the beautiful truths of the doc- 
trine of ‘‘ The Conservation of Energy” will tell us that 
the reason of the sluggishness of the current when it is 
passed through a circuit including electro-magnets, com- 
pared with its efficiency when its circuit is not so loaded 
down with them, is simply because the current in one 
case in addition to forcing itself through the resistance of 
the circuit does work in passing through the magnet 
helices (the said work consisting in magnetizing in a de- 
gree corresponding to its strength the cores of the included 
magnets); and that in performing such work it is neces- 
sarily enfeebled, and as necessarily must act but weakly 
upon the receiving instrument; while in the other case 
the same original current has no other work to do than to 
pass the resistance of the circuit, and therefore is not ab- 
normally enfeebled, and has much of its initial energy 
left to act upon the magnet of the receiving instrument. 
Now this explanation is doubtless correct ; but I am con- 
strained to believe from what I see and hear daily, that 
when given to those who have to manipulate the tele- 
phone, or to many of them, it is much like offering a 
small section of pate de fois gras to a man starving for a 
liberal allowance of bread. It is good, but in the first 
place it isn’t what he wants; in the second place it isn’t 
enough, and in the third place he can’t digest it. 

The plain truth of the matter is that each time the cir- 
cuit is closed or opened, or each time the current is 
strengthened or weakened, or upon each reversal of cur- 
rent, each magnet in the circuit becomes for the time a 
miniature magneto-electric or dynamo-electric machine, 
developing currents in the circuit of its coils, on its own 
account ; which currents, unfortunately, are for the most 
part, in active opposition to the legitimate working cur- 
rent of the circuit. 

When, for example, the telephonic current is increasing, 
the magnetism of each electro-magnet is strengthened. 

But the very fact that a change thus occurs in the mag- 
netic strength produces a counter current in its surround- 
ing coils, for it is well known that a change inthe strength 
of a magnet must set up a current in any closed circuit in 
the magnetic field—and so also when the telephonic cur- 
rent weakens. 

I prefer, therefore, to call these ‘‘ Magneto Electric 
Counter Currents.” 

When the telephonic current is increasing in strength 
the counter current has a direction opposed to it and so 
tends to retard its development; while, when tke telephonic 
current is decreasing in strength the parasitical current (as 
we may justly term it) is of the same direction, and thus 
tends to retard or check the decrease. It is therefore an 
unqualified evil at all times. Telephone currents, as we 
know, have an infinite variety of change, and their changes 
are very rapid ; and the result is that the counter-cur- 
rents are in a chronic state of development, and are of an 
almost constant nature. 

When an iron core is in a state of permanent magnet- 
ization, as are the cores of a magneto ringer, or a magneto 
telephone, they are very sensitive to electric currents; and 





Fig. 3, 


as their degree of magnetization is so easily varied, they 
are correspondingly prompt in developing counter cur- 
rents. 

This is the real cause, plainly expressed, of the difficulty 
of transmitting speech through electro-magnets, and is one 
of the main obstacles in the way of long-line telephony. 

As a well known electrician has expressed the situation, 
the electro-magnets in a circuit render that circuit practi- 
cally ‘‘ opaque” to telephonic currents, 

Here is the evil : Worse in telephony than in any other 
form of electrical application, because the telephonic cur- 
rent at its best is sosmall, and because the receiver is so 
ready to respond toall kinds of currents as well as its own. 

What lesson must this knowledge teach those engaged 
in telephonic work, and how shall the evil be neutralized, 
prevented or remedied ? 

The lesson we have to learn is that every electro-magnet 
in circuit during conversation is a source of trouble and 
weakness, and an inveterate enemy to good telephonic 
transmission, and that this fact is the more important as 
the length of line increases. 

Several remedies, more or less effectual in their nature, 
have been proposed, and some have been applied. 

Very early in the days of telephony Elisha Gray pro- 
posed to loop small condensers round the magneto bell 
magnets of private lines ; and this practice was to some 
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extent adopted in magneto bells constructed by Mr. G. M. 
Phelps. There can be no doubt that the telephon‘c com- 
munication through these bells was thereby facilitated. 
This idea is illustrated by Figure 3. The condensers were, 
however, found to suffer severely from lightning, and 
when one was damaged, it is obvicus that a short circuit 
was at once established, cutting out the bell. 

Long prior to this, Mr. W. Wiley Smith, now of Kan- 
sas City, had patented the plan of connecting the two 
helices of a horseshoe electro-magnet in multiple arc, 
which bas since been advocated by Mr. I. H. Farnham, 
myself and others in THz ELECTRICAL WoRLD, and which 
is illustrated in Fig. 4. 

The advantage of this plan is two-fold. It does, in fact, 
reduce the resistance of the magnet seventy-five per cent., 
and it also provides a short circuit in which the counter 
currents from the two helices neutralize each other. 

Where this method can be conveniently adopted with- 
out reducing the power of the magnet for its especial pur- 
poses, I most strenuously counsel its adoption. I am con- 
vinced that in the great majority of magneto ringer 
magnets its use would be a benefit; whether for single 
station lines, or for lines having a number of stations. 

But the advantage is much more perceptible in the lat- 
ter case. If a bell is tested on short circuit, the result is 
sometimes misleading, because then its own resistance is 
disproportionate to that of the rest of the circuit, and it 
appears as though the ringing power of the bell was in- 
ordinately diminished by this method of connection. 
When, however, a number of the bells so connected are 
placed in circuit together, the advantage appears, and it is 
ascertained that each bell is now more sensitive than it 
would bave been had all the bell helices been serially con- 
nected. 

The counter current evil is, of course, increased when the 
electro-magnet coils in circuit are of high resistance. This 
is self-evident, because high resistance means fine wire; 
fine wire indicates a great many convolutions; and a large 
number of convolutions means a pretty high E. M. F. for 
the counter current. 

Therefore, one thing which may obviously be done to 
improve the transmission, is to reduce the resistance of 
bell magnets by using larger magnet wire to as great a 
degree as may be done without materially decreasing the 
efficiency of the bell. I think that the resistance of 
the average magneto ringer magnet is much higher than 
it need be, and that a sufficiently high resistance for most 
purposes would be about thirty ohms. 

Still another and, I think, a very good remedy is to shunt 
the magnet in the plan pointed out by Mr. F. W. Jones. 
In this plan the magnet is normally shunted by a derived 
circuit, including a proper resistance (differentially wound, 
of course), while the first movement of the armature in 
either direction breaks the shunt circuit, permitting the 
calling current to devote its entire force to the magnet 
during the progress of the stroke, and closing the shunt 
again instantly upon the completion of the said stroke. 
Mr. Jones has obtained two patents upon his invention, 
which is indicated in the diagram, Fig. 5. 

Much in the same line is the so-called ‘“ Reducer” of 
Wright and Fisher, which comprises an auxiliary electro- 
magnet in a magneto bell, which at the first pulsation of 
a calling current acts to break a shunt circuit which at 
other times is maintained round the bell magnet. 

It may here be noted that as to the generator coils of 
magneto bells, they have always been shunted when not 
in action, and have only been introduced into the main cir- 
cuit, either by pressing a button or by an automatic device 
actuated by the crank, when the generator is actually 
being operated. Some of the devices for this purpose may 
be noted in a future paper. 

It is, of course, quite as necessary to take action with 
respect to annunciator magnets, as it is with bell mag- 
nets, and they are especially an important feature, since 
there must often be at least one ring-off annunciator 
included in a compound-talking circuit. Not all of 
the remedies above noted are applicable to those, but 
either the condenser or resistance shunt can be usefully 
employed. 

Ihave successfully utilized the condenser, which, for 
temporary use, as when used in connection with con- 
necting cords, is quite safe and very efficient ; and Mr, 
John A. Barrett, of New York and Brooklyn, has devised 
a resistance shunt for single and double magnet annun- 
ciators, which works well and which is said to be very 
satisfactory. 

I do not wish it to be understood that the contrivances 
above enumerated by any means exhaust the list, or that 
any special one is the best under all conditions, The tele- 
phone electrician should, after studying the exigencies of 
each individual case, choose the plan best adapted for the 
immediate purpose. 

In some cases a permanent shunt will be more suitable 
than any of the plans described. When this is decided 
upon, the shunt should be composed of some material of 
higher specific resistance than the copper of the helices, so 
that the shunt circuit, though of sufficient resistance, will 
be comparatively short between its terminals. The re- 
sistance of ashunt when permanent should be from six to 
ten times that of the electro-magnet, and its material may 
properly be of iron wire wound differentially. By this 
arrangement a shunt can be attached, which being per- 
manent, is not complicated, and which being of high re- 


sistance does not too greatly weaken the power of the 
magnet. The only disadvantage of a shunt of this char- 
acter is that it causes the magnet to act rather sluggishly. 

For annunciators, however, this is immaterial. 

General Lew Wallace, in his lecture on “‘ Turkey and 
the Turks,” says that from his observation of Turks he 
has formed the very decided opinion that ‘“‘ Any religion is 
better than no religion.” So, with devices of this nature 
and intended for this purpose, I am fully persuaded that 
the evil I have been describing has been, and is much 
more, serious than has generally been believed ; and that 
arly remedy for it is better than none. The last word 
upon the subject, and I think the best, is this : Cut out of 
circuit during conversation all the electro-magnets that 
are not absolutely necessary for the proper transaction of 
the work, for in this. as in many other matters, ‘‘An ounce 
of prevention is better than a pound of cure.” 
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Details of Motor Construction. 


BY S. S. WHEELER. 


At the recent meeting of the American Institute of 
Electrical Engineers, Mr. Field, in explaining some of the 














Fig. 4. 


features of his new motor, gave some valuable and inter- 
esting information. But one ‘of the features which he 
described was a method of keeping his brushes from spark- 
ing, and the method which he proposed seemed question- 
able. Mr. Field justly prefaced his remarks by saying 
that it is important to keep down the sparking of the 
brushes, which he proposes to do by letting the brushes 
** take care of themselves.” He proposes to put an auxiliary 
set of brushes on the commutator midway between the 
other brushes, that is, so that the diameter of the com- 
mutator passing through them or their ‘‘ line of commuta- 
tion” shall be at right angles to that of the main 
brushes. Connected to them he puts a_ small 
motor so arranged that the passage of any current 
between these two auxiliary brushes in either direction 
operates the motor, and thereby shifts the position of the 
main brushes. The apparatus is so adjusted that when 
the brushes are all shifted by this motor, until the main 
brushes are on that point of the commutator where they 
will not spark, no current passes between the auxiliary 
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Fig. 5. 


brushes, on account of their being at right angles to the 
proper line of commutation, and therefore at points of 
equal potential. The apparatus is then staticnary until 
the load on the motor changes, or the conditions are other- 
wise altered. When uny change of load shifts the non- 
sparking point for the main brushes, the same change in 
the same way causes the points at which the secondary 
brushes touch the commutator to be of unequal potential, 
thus causing a current to flow from them through the 
auxiliary motor in a corresponding direction, and bring 
the main brushes back to the non-sparking point. 

There are two causes for the sparking of brushes. One 
is the passage of current from the commutators to the 
brushes and line. The other is the passage of current 
from one commutator strip to the next one through the 
tip of the brush, as the brush in passing touches them both 
and short circuits the corresponding section of the arma- 
ture. It isto overcome this that the brushes are placed 
on the non-sparking point. 

As we pass around the armature from one of its neutral 
points we find differences of potential between adjacent 
sections until we have reached the opposite diameter of 
the armature or the other neutral point. These differences 
of potential make in the aggregate the total E. M. F. of 
the armature, As we pass this neutral point, and continue 








around the armature, we find another set of differences of 
potential between the sections equaling the first set and 
bringing us back to no E. M F. at the lower neutral point, 
from which we started. Obviously, as the electrical press- 
ure rises in going one half around the armature and then, 
falls again, there is a point at which it turns from rising 
and begins tu fall and at which there is, therefore, no 
difference of pressure between two sections of the arma- 
ture or their commutator strips. And the same way at 
the opposite side of the armature where the pressure 
ceases falling and begins to rise again. Just as there is 
always, theoretically, a level place at the top of a hill and 
another at the bottom of a valley, consequently, if a piece 
of metal bridges the space between two strips when in this 
position, there will be no passage of current, as the two 
strips are at equal potentials, and no sparking or heating 
due to short circuiting. These positions are called the 
non-sparking points of the commutators, and are the 
proper positions for the brushes, 

The differences of potential between adjacent strips are 
greatest midway between these points, because they are 
the most active parts of the armature where it is most 
strongly under the influence of the field magnets. 

Consequently, if the brushes are placed on this diameter, 
as Mr. Field proposes, the sparking will be at its worst. 
Mr. Field, therefore, apparently proposes to keep his 
original or main brushes out of the bad position by putting 
another pair of brushes exactly in the bad position. 

Of course he may consider that a pair of very small 
brushes will serve to keep the large ones regulated, and 
that it is better to have small brushes sparking heavily to 
save the large ones. But small brushes will require re- 
placing as soon as large ones, because the mass of metal 
of the brush is less in the same ratio as the sparking, and, 
in the plan under consideration, they will require replacing 
sooner as the sparking is worse, owing to the faulty posi- 
tion. 

Obviously, this effect of heating and sparking from short 
circuiting is worse in large machines of low resistance, 
because the lower the resistance of the sections the worse 
the short circuit. It was founda serious difficulty in the 
Edison direct-coupled dynamo, and led to an expensive se- 
ries of experiments on brushes made of layers of copper 
insulated from each other, and connected together through 
long ribbons of German silver. The idea was that the loss 
of current, by passing through this resistance from the com- 
mutator to the brushes and to the main line, was not as ob- 
jectionable as the loss by short circulating, and that by 
having the brushes split up into insulated layers, there 
would be little or no short circulating, because, when two 
portions of the brush rested on two commulator strips, the 
short circulating would be checked by the long resistances 
connecting the separated parts of the brush. Even this 
expedient was found impracticable. The same fact of 
great differences of potential between sections accompa- 
nied by bad short circuiting in the middle of the com- 
mutator is the only thing which necessitates the use of two 
dynamos as generators for the Edison three-wire system, 
otherwise a 220-volt dynamo could be constructed 
with a third brush to supply the neutral or middle wire 
from the middle of the commutator. 

Perhaps Mr. Field has not considered this difficulty, or 
perhaps we do not know all of bis plans. If he has any 
way of overcoming the difficulty herein described, it will 
be of great interest to people operating low resistance 
dynamos and many wire systems of distribution. 

a i a 
The Kansas City Telephone Exchange Ball. 

The annual ball of the Kansas City employés of the 
Missouri and Kansas Telephone Company took place on 
December 16, at the Board of Trade Hall in that city, and 
went off with the greatest éclat. The decorations were 
extremely appropriate and effective, and the telephonic 
exhibition—including a Jumbo telephone 7 feet 4 inches 
long, with an ear trumpet 14 inches long—was very 
interesting and instructive. 

The following were the committees, to whose efforts the 
success of the ball was largely due : 

Executive Committee : D. B. Macquarrie, president and 
secretary ; J. D. Livingston, James Coleman, J. Mailo- 
witch, C. C. Ballard, Downie Livingston, Vincent M. 
Masten, P. Ryan and J. K. Stitt. 

Floor Committee: C. F. Edge, director ; Charles Boggs, 
Herman W. Ritterhoff, W. C. Moore, H. W. Bellard, P. 
Donovan, Henry R. Ritterhoff, Joe Zentner and J. W. 
Ebert. 

Cloak Room: Charles Perry, cashier and check clerk ; 
John Callahan and Frank Knowlton. 
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The Flad System.—Colonel Flad, President of the Board 
of Public Improvements of St. Louis, suggests a new and some- 
what novel solution of the telegraph and telephone wire trouble 
in cities. Colonel Flad’s plan calls for iron towers 100 to 150 
feet in height at each second street intersection, the towers to con- 
sist of four wrought iron columns, The base of each to be im- 
planted at the corner of the sidewalks, these columns coming to a 
common centre in the middle of the street, to furnish a resting 
place for all telegraph, telephone and electric light wires, His 
plan also embraces provision for electric lamps on the towers for 
street lighting purposes, and provides wires by which to operate 
street cars. It will be remembered that this plan was brought to 
the attention of the telephone convention at St. Louis last Sep- 
tember. , 

















eR ah eA Sa RRM Ek 


Jan. 1, 1887. 


THE ELECTRICAL WORLD. 


5 








The Bentley-Knight Electric Railway for New York. 





A franchise of unusual interest to electricians was 
granted in this city Jast month. It is that given by the 
Board of Aldermen to the North and East River Railway 
Company. The line runs as follows: 

*‘ Commencing on Fulton street, on South street, at the 
Fulton Ferry house; running thence through Fulton street, 
with double tracks to Broadway, and over and across 
Broadway, continuing through Fulton street, with double 
tracks to West street; thence through West street to Cort- 
landt street, at Cortlandt Street Ferry, and returning by 


pewer, engines, boilers, and dynamo electric machines, 
which may be placed at an extreme end of the line, at 
tidewater, or at a station; a conduit running from the 
source of power to and along the whole length of the line, 
containing stationary and permanent conductors, which 
receive and distribute the electric current to the motors 
placed under the cars and geared to the wheels or axles, 
and a depending conductor, which, passing through a s!ot 
in the conduit and sliding in contact with the stationary 
conductors, maintains unbroken connection with the 
source of power.” 





The directors of the road are: William W. Laman, 











The Bentley-Knight Electric Railway System. 





The grant of a franchise for building an electric railway 
in New York City marks an important epoch in railway 
passenger traffic in this city, as, if the plan be carried out, 
the road will be the first of its kind in any large city, 
either of the old world or the new. The system waich 
it is proposed to apply is the Bentley-Knight, which from 
the time of the first experiments at Cleveland, in 1883, has 
steadily grown in efficiency, presenting now a system 
complete in all details. A description of the mechanical 
and electrical details of this road, upon which construc- 









































FIG. 1.—BENTLEY-KNIGHT SYSTEM-—STREET CAR, SIDE ELEVATION. 


the same route to Fulton Ferry, at the place of beginning. 
Also, commencing on West street, at the southerly side of 
Fulton street, and running thence through West street, 
with double tracks, to Chambers street, at the Pavonia 
Ferry house, and returning to the place of beginning. To- 
gether with switches and sidings running from the tracks 
of said railroad at the intersection of South street with 
Burling slip, into Burling slip to the southeasterly side of 
Front street. Also, all the necessary connections, switches, 
sidings, turnouts, turntables, and suitable stands and de- 








United States Hotel, New York; John L. Douglass, Belle- 
ville, N. J.; Rowland R. Hazard, New York; Thomas P. 
Simpson, Montclair, N. J.; Thomas H. Wilson, Brooklyn; 
Alexander Hudnut, Orange, N. J.; Robert W. Blackwell, 
No. 115 Broadway, New York; Morris P. Ferris, Garden 
City; Jerediah L. Truman, United States Hotel, New York; 
Stewart M. Dougall, Brooklyn; Ira K. Perego, New York, 
and Aaron Raymond, New York. 

The application of this company was considered by the 
board at a meeting held Dec. 4, but action was deferred 









































tion will probably soon begin in this city, will, therefore, 
prove of interest. 

Beginning with the rolling stock, we note that a car body 
of the usual improved style will be employed, but mount- 
ed upon a special truck. The car is shown in side-eleva- 
tion and section in Figs. 1 and 2. Its distinguishing featur 
is the truck upon which it is mounted and the manner in 
which the motor is geared for driving the cars. As will 
be seen by reference to Figs. 3 and 4, which show the 
truck in detail, side elevation and plan, the truck-frame 









































pots for the convenient operation of said road and the | until Dec. 7, so that the opinion of the Corporaticn Coun-'is built on the regular locomotive pattern of 
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FIG. 8—END VIEW. 


housing and care of its horses, cars, and other equip 
ments.” 

The character of the proposed road may be inferred 
from the following clauses in the grant : 

‘* Fifth—That the railroad to the construction or opera- 
tion of which this consent is given may be operated by 
animal or horse-power, or any other power other than 
locomotive steam power, provided that no cars shall be 
operated by any person or company over the route herein- 
above described, and under or by virtue of this consent, 
by any other than animal or horse-power, unless the right 
s0 to do shall be acquired as provided by section 12 of 
chapter 252 of the Laws of 1884. 

** Sixth—The plans upon which this North and East River 
Railway shall be built and operated are those of the Bent- 
ley-Knight Electric Railway Company, and are described 

ws: The plant consists of a stationary source of 
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CONTACT PLOW AND CONNECTIONS. 


sel could be obtained as to the legality of the grant, inas- 
much as the route of the proposed road covers more than 
1,000 feet between Fulton Ferry and William street in that 
part of Fulton street in which a surface railroad is now in 
operation, and also a distance of over 1,000 feet between 
Cortlandt street and Chambers street, in West street, in 
which another street railroad is in operation. Mr. La- 
combe says that the consent of the city can be given under 
the circumstances. 

The grant to this road was made without de’ ate. Since 
that time the Mayor has vetoed the grant, but it is believed 
that, as in several other recent cases of new roads, the 
franchise will be secured over the Mayor’s veto. The pub- 
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FIG. 9.—SIDE VIEW. 


steel, forming a rigid connection throughout between tbe 
wheels. The motor, situated next to one pair of the driv- 
ing wheels, has a pair of pinions keyed to the ends of the 
armature shaft, which mesh with gears mounted on a 
crank-shaft in the centre of the truck. Connecting rods 
on each side transmit the motion from the crank-shaft to 
the driving wheels. These, as shown, are set at a quad- 
rant with each other, so as to insure even running. The 
truck is built to a standard gauge of 4 feet 8} inches, and 
has a wheel base of 6 feet, so that it can be used on curves 
with as small a radius as 45 feet. 

The conduit in which the conductors are carried forms a 
most important and interesting part of the system. Our 


lic sentiment in favor of the line is strong, and the need | ijlustration, Fig. 5, gives an enlarged view of the conduit 


that the road will meet is one that has been long and 
sorely felt, Travel on the thoroughfares is heavy at all 
times, 


| 


between the ties which support the rails. 


shown in Fig. 2. In construction, the iron yokes are first 
set up and lined, being placed from 8 to 4 feet apart and 
The continuous 
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concrete gutter is then formed, the material being rammed 
around and between the yokes with the aid of wooden 
forme fitting the yokes. The insulating pins are then 
placed in the sockets cast in the yokes, and the conductors, 





Underground Work in Europe.* 





BY PROF. W, R, PLYMPTON. 
In accordance with the terms of a resolution passed by 















































FIG. 8.—MOTOR AND 


in lengths of 30 feet, are set against the pins and firmly 
keyed to them. The electrica] connections between the 
lengths of conductor are then made, and the slot irons 
set on the yokes, their stay bolts dropped into the exterior 
lugs of the yoke, and the slot irons and yokes firmly 
bolted together, leaving a surface opening of only ¢ of 
an inch, The two main conductors consist of channel- 
iron connected by expansion joints and lined with a con- 
tinuous ‘strip of copper of sufficient size to carry 
the current with but small loss of energy. These 
conductors are fastened to the side walls of the 
conduit on insulators of vulcanized wood dipped in 
white lead. The insulators are strongly set in 
sockets in the cast-iron supporting yokes. Neither the 
traffic rails nor the conduit structure form any part of the 
electrical circuit. To provide for switching a movable 
tongue is pivoted at the point of branching, so as to rest 
on the top of the conduit and to be readily set to close 
either of the branch slots and direct the contact plow into 
the other. A corresponding conductor tongue within the 
conduit is moved at the same time. This is shown iu 
Fig. 6, which represents one form of yoke, track and 
pavement complete, Fig. 7 showing the iron-work in 
isometric projection. The bottom of th® yoke extends 
only 1 foot 4 inches below the level of the pavement. 

The method of making electrical connection between 
the motor and the conductors in the conduit—au impor- 
tant point—has been well worked out, and is clearly 
shown in Figs. 8 and 9. For this purpose a contact-plow 
is employed which consists of a flat frame J, hung from 
the car by transverse guides, on which it is free to slide 
the whole width of the car and extending thence down 
through the slot of the conduit. It is provided witha 
swivel joint Q, so as to adjust itself to all inequalities of 
road or conduit. This frame carries two flat steel insulat- 
ed conductor cores K, to the lower ends of: which are at- 
tached bya spring hinge small contact shoes H, of chilled 
cast iron, that slide along in contact with the two main 
conductors C. At the upper ends are flexible connections 
leading to the motor. This plow can be inserted or with- 
drawn through the slot at will, the spring hinge 
allowing the contact shoes to straighten out into line with 
the conductor cores when the plow is pulled upward 
and the shoes strike the insulating lming with which the 
slot irons are provided. By no accident, therefore, can 
anything be left behind in the conduit to obstruct succeed- 
ing cars. The plow guides are hung on transverse axes, 
and are held in a vertical position by a spring-catch that 
gives way when the plow meets an irresistible obstruction, 
and hence the plow is automatically thrown completely 
out of the conduit without injury, being also immedi- 
ately replaceable. The contact shoes will stand weeks of 
wear and cost next to nothing. The frame of the plow 
has wearing guards J of hardened steel wherever it can 
touch the edge of the conduit slot, and these are also 
readily renewed. Two plows are used on each contact for 
the sake of absolute reliability, and to prevent flashing at 
the contaet. The electrical details of the system have been 
reduced to the utmost simplicity, so that the handling of 
the cars can be trusted to the most inexperienced. The 
motor on the car is of a modified Gramme type and wound 
in series, the regulation being effected by interposing re- 
sistances which are under easy control of the driver. It 
is proposed to carry a potential of 500 volts on the conduc- 
tors, and, according to grade and load, the current re- 
quired will vary from 3 to 80ampéres. An ingenious de- 
vice brought to the aid of the driver is the arrangement by 
which, when the hand brakes are applied, the motor is 
automatically cut out of the circuit, so that only a single 
operation is required to stop the car. 

As the cost of the Fulton street line is evidently an impor- 
tant factor, it may not prove uninteresting to give it in 
this connection. The road isto be a double track, the great- 
est grade being 1 in 12; 12,660 ft. conduit (extra heavy), at 
$4, $50,640 ; 20 motor trucks complete, at $1,200, $24,000 ; 
six 50 h. p. dynamos, at $2,500, $15,000 ; steam plant com. 
plete, $20,000 ; foundation, $2,000; engineering, $2,500— 
$114,140. 
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East Weymouth, Mass.—Messrs. C. R. Greely and W. T 
Rice have in hand the project for lighting East Weymouth. 
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the Board on the 8th day of July, 1886, I left New York 
for Liverpool on the 2ist of that month, and reached 
London on the evening of the 29th. Some letters of 
introduction to Mr. Preece, the electrician of the British 
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FIG. 2.—_STREET CAR—SECTION. 


postal telegraphic service, secured for me cordial and 
polite attention. No extensions or repairs of the lines | 


were in progress at the date of my call, but I was invited | 


to examine the construction of the conduit pipes and the 


pavement of the sidewalk. In two instances the workmen 
failed in their attempts to pry them off. The ‘‘ boxes” are 
shallow, scarcely two feet deep, and only 16 by 14 
inches in lateral dimensions. The conduit pipes are of 
cast iron, and mostly of three inches in diameter. Into 
these pipes the insulated wires in a loose bundle are drawn; 
gutta percha is the only insulating material used. The 
wires are for telegraphic service almost exclusively ; only 
a few telephone wires, and these for the use of the post- 
office, are under the pavements. Telephonic communica- 
tion in London is furnished by the system of the United 
Telephone Company, whose wires are all supported over- 
head by housetop fixtures. The right to erect the fixtures 
is purchased of the owner of the property. Experience 
with underground telegiaph lines is not new in England. 
Before 1845 such lines were placed underground, but they 
soon failed, and pole lines were substituted. Again, in 
1853, the Magnetic Company of England laid wires for 
telegraphic purposes in creosoted wood, buried two feet in 
the earth. The insulation gradually failed, and again the 
system was replaced by one on poles. 

Mr. Preece said he knew of no case of decay of well 
creosoted timber. From London I went direct to Brussels, 
where I arrived on the 2d of August. To Messrs. James 
F. Meech and George Cutter, both of the International 
Electric Company, I am indebted for much valuable aid 
'in getting desired information. These gentlemen are en- 
‘gaged in superintending the erection of the Thomson- 
| Houston system of are lighting. Their operations during 
the present year have extended as far east as Russia, north 
|to Sweden and Scotland, and scuth toItaly. The wire 
used is a phosphor bronze wire of 14-10 millimeter dia- 
meter (or about No. 17 gauge). Its strength admits of long 
distances between the supports which are all on the house 
tops (no wires of any kind are under ground in Brussels). 
In a few places there was a clear space of 270 meters, or 
885 feet, between the supports. No stretching or breaking 
had occurred in these long stretches, although the wires 
bad been in place for years. The managing director of 
this company is Mr. De Groot, whose principal office is in 
Antwerp. I went on to Antwerp without delay. All 
my inquiries regarding electric systems in the above 
cities were kindly answered. All wires of all kinds 
in the above mentioned cities, whether for _ tele- 
graph, telephone or electric lighting are above 
ground. In the northern cities they are on the 
housetops, and in Italy partly on the housetops and 
partly upon brackets along the sides of the buildings. Two 
exceptions to this general rule were mentioned. One was 
a short circuit for electric lighting on the E lison (incan- 
descent) system buried in Turin, and the other was a new 
line of telephone wires supported on poles in one of the 
streets of Antwerp. Rights to erect fixtureson housetops 
are purchased as in England. The price in Belgium cities 
is about 50 centimes (10 cents) per wire per annum. The 
more recent supports for wires are of wrought iron and are 
_of somewhat ornamental design. The overhead wires are 
| thickly clustered in some portions of Antwerp and Brus- 
| sels, but being of smaller diameter are not so unsightly as 
|the same number would appear in American cities. I 
, went on into Germany on the 6th of August, making brief 
stops at Cologne, Wiesbaden, Frankfort and Heidelberg. 
| Telephones are not much used in these cities; only 500 in 
Cologne, 464in Wiesbaden, 430 in Frankfort and less than 
100 in Heidelberg. All the wires for these systems are 
supported overhead, on housefop fixtures of rather rude 
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FIG. 4.—-MOTOR AND TRUCK—SECTION. 


cables they contain so far as they are accessible at the 
** working boxes,” or manholes as they would be called in 
America, “Accompanied by Mr. Fleetwood, an electrician 
of the postal service, I examined several of these ‘‘ boxes,” 
which had been opened by his order for the purpose. 
The covers are fitted very tight, and are fiush with the 





* Special report as President of the Brooklyn Subway Commission. 


patterns. The military telegraph is underground. All 
others are in the air. The telegraph wires now buried in 
Germany are in bundles forming cables, known'‘as the 
Siemens cable, each wire being separately insulated, and 
the whole protected by a spirally wound heavy wire, 
which shields the conductors from ordinary injuries. It 
as an expensive cable, and is better adapted for the 
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military service, for which it is chiefly employed, than 
for the wants of a commercial community. That its 
use is thus restricted in Germany is pretty well in- 
dicated by the fact that wires on poles stretch along 
every mile of railway throughout the empire. I arrived 
in Berlin on the 9th of August. Both the telegraph and 
telephone systems belong to the government. The tele- 
phone wires are carried on housetops upon light iron 
fixtures, much like those in Belgium. The householder is 
paid an assessed compensation for the occupation of his 
premises, but he s obliged to submit to it. An electric 
lighting company has buri’d cables along several streets 

















FIG. 6.—SECTION OF ROADBED, 


of the city. The engineer of the company gave me the 
following list of rules imposed by the imperial goverment 
upon their work in the streets: The electric light cable 
must be inclosed in an iron pipe, whenever it is buried 
within one metre of and paraliel toa telegraph cable. In case 
of the crossing of the two systems, the electric light cable 
must be at least 45 centimetres (17.7 inches) distant and 
above the telegraph ; and moreover must be covered with 
an iron pipe for at least two metres each way, from the 
point of nearest approach. Whenever an electric light 
conductor is laid in the street, where there is no buried 
telegraph, such conductor is to be placed under the ‘side- 
walk, but at least two meters from the house line. I 
visited the Si. mens establishment, but was unable to meet 
Dr. Siemens. The marager of the works in the city kindly 
offered to answer my inquiries. In course.of the conver- 
sion, on two separate occasions, I was told that although 
they knew of the questions arising in America, regarding 
safe limit of proximity of wires for different kinds of elec- 
tric service, they were not prepared to express an opinion 
on the subject. They knew of no experiment with the 
quadruplex telegraph, and the high tension alternating 
eurrents for arc lights were not regarded with muc favor 
and were not in use in Berlin. 


From Berlin I went south, arriving at Munich on the 13th 
of August. An official at the telegraph station connected 
with the Post-Office informed me that all the lines were 
on housetops. In Lucerne the telphone is but sparingly 
used. Wires are upon light fixtures on housetops. In 
Milan, where I arrived late on the 16th of August, I was 
fortunate in meeting Mr. Strugnell, an electrician of the 
International Electric Lighting Company, who at once 
interested himself in the object of my visit and rendered 
important service. Milan has about 800 telephone sub- 
scribers. All the wires are above ground, a large propor- 
tion of them being under the eaves, attached to bracket fix- 
tures. The reason for this departure from the common Euro- 
pean practice is found in the triple system of tiling on the 
roofs. The Edison, the Siemens and the Thomson-Houston 
systems of electric lighting are all in use, with overhead 
wires only, and seem likely to extend rapidly. Some 
complaints have just been made against the Thomson- 
Houston system on account of induction effects due to its 
high tension current. An effective system of street light- 
ing is in practice here. Arc lights of good intensity are 
suspended over the middle of the street from high 
brackets attached to the buildings on both sides. I 
reached Paris on the 21st of August. Having letters to M. 
Berthon, the well-kw#own electrician and inventor, I 
went directly to the offices of the telephone company 
in Rue Caumartin. M. Berthon gave me in substance the 
following information : There were in Paris at that date 
about 4,400 telephone subscribers, and about 2,200 in all 
the rest of France. In Paris telephone wires are made up 
into small cables and conducted through the sewers, being 
held in place by small hooks, the shanks of which are 
driven into the masonry joints. If the sewer ends before 
the destination of the telephone cable is reached, the cable 
is immediately run up to the housetop and conveyed over- 
head, as in other European cities. In other French cities 
the wires are all above ground, except in Bordeaux, where 
400 subscribers are served through a system drawn through 
iron pipes under ground, but at the date of my visit the sys- 
tem was not working very well. Two hundred of the Paris 
subscribers are reached by wires above the houses, because 
there are no Jarge sewers in which to suspend the wires. 
No electric lighting wires are permitted in the sewers. 
Indeed, there are but few electric street lights in Paris. 
There are less than there were five years ago, and what 
there are are all overhead. In traversing the sewer under 
the Avenue de l’Opéra I found two groups of telephone 
conductors of twelve cables in each group fastened 
securely to the arched top of the sewer, while brackets 
on the sides supported a pipe carrying telegraph cables, 
a gas pipe of six inches and a water pipe of sixteen 
inches diameter. When the telegraph cables reach 
the end of a sewer, they are continued on under ground 
in three-inch iron pipes. Leaving Paris, I went to Lon- 
This city enjoys the 








reputation of having buried almost its entire system of 
telegraph and telephone wires. The telephone service is 
not very extensive, as the number of subscribers is not 
quite 600, and is increasing but slowly—some 25 to 30 be- 
tween January to August. Nearly all the subscribers, 
moreover, are within a circuit of a half mile radius. 
Throughout the arrangement of conduits and street boxes 
(corresponding to our man-holes), is much like that in 
London. The boxes are 10 X 26; the pipes entering at 
the narrow ends. Pipes of 2, 3 and 4 inches diameter are 
employed. When the number of wires in any pipe is to 
be increased, the entire contents of the pipe are drawn out 
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and the new lot drawn in. The wire used is No. 18 cop- 
per wire, with a wound covering, whose outside dimen- 
sions are those of No. 7 gauge. The wires are bound to- 
gether in sets of four, the pair which form the circuit 
being twisted together with much care, to avoid induc- 
tion from the neighboring pair. The telephone service of 
Newcastle is certainly good, but to enlarge it to meet the 


‘| the Edison and Westinghouse companies. 





requirements of an American city would demand exten- | 
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FIG. 5.—SECTION OF CONDUIT, SHOWING YOKE. | 








sive modifications ; not only the greater extent, but the 
frequent changes of our telephone service would com- 
pletely transform the problem. My journey to Europe of 
34 days’ duration and 4,000 miles in extent ended on Sept. 
1 at Liverpool. As asummary of the observations made 
during this short tour the following are offered as conclu- 
sions fairly drawn from the information obtained. The 
problem of construction of a telephone system on such a 
scale as exists in American cities with underground wires 
has not yet been solved abroad. In Europe no attempt 
has been made to solve it, because as yet there is no such 
general use of the telephone. The number of telephones 
in the United Kingdom of Great Britain reported on Jan- 
uary last was 13,000, while in the United States at the 
same date there were 327,000. There are more telephones 
in use in New York and Brooklyn than in all Great Brit- 
ain, more in New York City alone, than in all France. 
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FIG. 7.—ISOMETRIC 


For the accomplishment of the ultimate object of convert- 
ing our overhead electric systems of all kinds to under- 
ground systems, without impairing the efficiency of their 
service, without permanent injury to our streets and 
without increasing the cost of the same, we must depend 
upon the experience gained and experiments made, on our 
own side of the Atlantic. 





Wires Down in England.—Reports in England are to the 
effect that the British Isles have been visited this week by a most 
severe wind and snow storm, the heaviest experienced for many 
years. During Monday, Tuesday and Wednesday telegraphic 
communication throughout the country was almost at a stand- 
still. There was, for example, on Monday, but one wire working 
between London and Liverpool]. Telephovic work was also greatly 
interrupted everywhere. 





Edison vs. Westinghouse. 

At Trenton, N. J., on Dec. 23, the Edison Electric Light 
Company began 11 suits against Westinghouse, Church, 
Kerr & Co., representing the Westinghouse Electric Com- 
pany, of Pittsburgh, for injunctions and damages for the 
infringement of electric light patents. The patents in- 
volved cover the entire central station system. The papers 
in the suits were filed about 10:30 o’clock that morning, 
and it is understood that motions for preliminary injunc- 
tions to restrain the Westinghouse Electric Company 
from further infringements will be made and argued 
shortly. 

These suits appear to be comprehensive, and, while 
aimed directly at the Westinghouse Electric Company, of 
Pittsburgh, affect every incandescent electric light com- 
pany throughout the country and involve the millions of 
dollars invested in the incandescent electric light plants. 
A long and bitter fight will certainly be waged between 
The following 
statement is made with regard to the suits, by a gentle- 
man identified with the Edison interests : 

‘* Mr. Edison,” he says, ‘‘ has chosen to bring these suits 
for infringements of his patents against the Westinghouse 
people because they are believed to have done more toward 
the infringement of his patents than any of the other 
companies. This litigation will certainly result in a com- 
plete victory for Mr. Edison in this country, as it has done 
in England, for to him belongs the priority of invention. 
In England to-day you will not find a single incandescent 
light company, except the Edison Company of Great 
Britain, and throughout the kingdom not a newspaper or 
other publication can be found containing an advertise- 
ment for the sale of an incandescent lamp other than that 
of the Edison. There are electric circuits which may be 
adapted to incandescent lighting, but for commercial rea- 
sons, as they may be called, there are not more than two, 
and to both of these Mr. Edison claims priority of right. 
Not only this, but he holds the broad claim and indisputa- 
ble right to the incandescent lamp, consisting in the main 
of the glass globe or bulb, in which is a v’cuum, and with- 
out the use of such a lamp it would be impossible for any 
incandescent company to furnish light. 

‘*The Westinghouse Electric Company, when _ first 
organized, furnished light by the application of what is 
known as the two-wire system, which is of itself common 
property, but, finding this too expensive, a three-wire 
system was adopted. The Westinghouse Electric Com- 
pany was fortified in its use of this circuit by the purchase 
of the Byllesby three-wire system patents. Mr. Byllesby was 
atone timein the employ of Mr. Edison, and his patent was 
not taken out until Nov. 3, 1885. To every idea involved 
in the system Mr. Edison, however, lays claim under 
patents Nos. 283,983, 283,984, 283,985 and 283,986, granted 
Aug. 28, 1883, or more than two years before. Four of 
the suits, therefore, are brought against the Westinghouse 
Company for intringements of these patents. About 
four years ago Mr. Edison took a contract for the erection 
of an electric light plant in one of the States of South 
America, but when the time came for putting it up Mr, 
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VIEW OF CONDUIT. 


Edison found that the points at which the circuit was to 
be distributed, or in other words, the places at which the 
lamps were to be located, were so far apart that the light- 
ing could not be done economically. By the two-wire 
systems, the only ones known until that time, the work 
was impossible, The necessity of the case in point was, 
therefore, the outgrowth of what is known under the 
four patents designated as the Edison three-wire system. 

‘* This system adopted by the Westinghouce Electric 
Company for commercial reasons, under cover of the 
Byllesby patent referred to, was discarded recently for 
wh «t is known as the Gaulard-Gibbs system. One reason 
for chis probably, was the fear that the Byllesby three- 
wire sy-tem could not be sustained in patent litigation. It 
wasimmediately after the purchase of this patent, behind 
which the W< stingh: -se Company supposed itself to be 
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securely intrenched against all legal assaults, that the 
eapital stock of the company was raised to the sum of 
$5,000,000. This isan inductive system and consists in 
supplying or feeding the electric current to incandescent 
lamps from the main line through induction coils, and 
by it the actual cost of thelights is reduced probably as 
much, or nearly so, as by the three-wire system. 

_ I is at the patent on this system, owned by the 
Westinghouse Electric Company, and which formed the 
basis for the increase of its stock to $5,000,000, that the 
assault, intended to be the most vulnerable of the present 
litigation, is made. 

** The patent on the induction method was not granted 
to Gaulard and Gibbs until Oct. 26, 1886, and the use of the 
system, Mr. Edison claims in one of his suits, to be an in- 
fringement upon bis patent for ‘translating electric cur- 
rents from high to low tension,’ bearing Patent Office num- 
ber 278,418 and allowed May 29, 1:83. According to the 
pamphlet issued by the Westinghouse Electric Company 
itself, the application for the patent on this system by 
Gaulard and Gibbs was ‘ rejected by the primary examiner 
on the ground that no invention is shown in view of the 
references cited.’ Also in the same pamphlet, after the 
text of the patent, is the following note, which will show 
that there is no doubt as to the rejection of this claim upon 
its first presentment. The note reads: ‘The claims of this 
patent were refused by the primary examiner on the 
ground of lack of patentable novelty, but were allowed on 
appeal to the Board of Examiners in Chief.’ The. argu- 
ment on behalf of the applicants, and the decision affirming 
the novelty and patentability of the invention, are here- 
with given in full: 

‘** The claims to the system having been rejected for 
lack of novelty were, however, allowed on appeal to the 
Board of Examiners in Chief as stated, the attorney for 
the applicants laying down the somewhat novel postu- 
lates: First, that the utility of an invention raises a pre- 
sumption of its- novelty; second, the novelty of an inven- 
tion is not negatived by the fact that every separate part 
of the organization is old; and third, that the novelty of 
an invention is not impeached by an organization funda- 
mentally incapable of the function which that invention is 
designed to perform, even though the prior thing was me- 
chanically similar thereto.” 

The patents covered by the bills of complaint relate to 
central station operation and to systems of distribution. 
No lamp patents are introduced in the controversy, the 
view of the Edison company being, it is said, that they 
are sufficiently taken care of in other suits elsewhere 
pending. The patents now involved are Nos. 335,045 ; 
287,515; 266,793; 274,290; 287,517; 317,700; 335,099; 
265,784 ; 233,986 ; 264,642 and 280,727. 

The Pittsburgh Dispatch quotes Mr. Westinghouse on 
the subject as follows : 

** I know nothing about the proceedings in Trenton, N. 
J. Itisnewstome. However, I am not surprised at the 
action of the Edison people. It is all buncombe on their 
part. We have patents on our system of incandescent 

ight that are so immeasurably superior to theirs that it is 
only a question of time until we will supersede them all 
over the country. Our systems are entirely different from 
theirs, and in no way are they an infringement on the 
Edison system. The New Yorkers must do something to 
take cognizance of our inventions, and this is about the 
only course left open to them, and it will amount to noth- 
ing. The reason they brought suit in Trenton, I presume, 
is because we have a plant there, and they are bringing 
suit through the persons interested at that place to obtain 
service on us.” 

Mr. Westinghouse, when seen this week in New York, 
treated the matter lightly, as one of indifference. 

> +e > +e 


Latin-American Telegraph Figures, 








Mr. James A. Scrymser, president of the Mexican Tele- 
graph Company and of the Central & South American 
Telegraph Company, sends out the following : 

The Central & South American Telegraph Company’s 
statement for three months ending Dec. 31, ascertained, 
and seventeen days estimated, is ; 











1885. 1886. Increase. 
NID, 6 casces tease $83,990.99 $117,615.00 $33,624.01 
MEMOIR, 5 oo cc cccnse $2,823.11 33,500.00 676.89 
DS ideckviae ivan’ $51,167.88 $84,115.00 $32,947.12 
Per cent, expense... . 39 281¢ *101¢ 





*Decrease. 

This shows earnings increased 40 per cent., expenses 2 
per cent., and net 64} per cent. It will be seen, he says, 
that if the present rate of earnings be maintained during 
1887 they would provide for dividends at the rate of 6 per 
cent, perannum on the issued capital, $4,006,600, and add 
over $95,000 to the cash surplus of the company. A bet- 
ter result is probable, 

The Mexican Telegraph Company's statement for the 
three months ending Dec, 31, ascertained, and 17 days 
estimated, is : 








1885. 1886, Increase. 
TRRPIIIIING, oon sos secs cces $47,082.28 $65,765.00 $17,782.72 
Expenses.... ..ssseeses 15,190.16 14,000.00 1,190.16 | 
Ee RR RI ae $32,792.12 $51,765.00 $18,972.88 
Per cent. expense ...... BK 21% *10%4 | 


* Decrease. 


This showed earnings increased 87 per cent. gross and 


574 per cent. net, and expenses decreased 8 percent. It 
will be observed, he adds, that if the present rate of earn- 
ings be maintained during 1887 they would provide for 
dividends at the rate of 10 per cent. per annum on the 
issued capital, $1,434,400, and add over $60,000 to the cash 
and invested surplus of the company. The growth of 
telegraphy justifies the anticipation of a better result. 
-_——-s-r ] oo ____—_ 


Analogies Between Electrical and Mechanical Units 
and Phenomena.* 





BY CARL HERING. 
Electricity, whether force or matter, is so entirely differ- 


ent in its nature from the ordinary forms of matter or. 


force with which engineers have to deal, that it is not pos- 
sible either to measure or express quantities of it in terms 
of our ordinary units of weight, volume or force, nor is it 
possible to give the equivalents of the values of the differ- 
ent electrical units of measurement in terms of the ordinary 
mechanical ones (except in two cases), the different units 
having different ‘“‘dimensions,” as it is called, which may be 
shown by reducing them to the absolute system in which 
all units are expressed in functions of mass, length and 
time. Although such equivalents do not exist between 
electrical and mechanical units, yet there is such a marked 
similarity between certain units and phenomena in both, 
that they may quite correctly be said to express analogous 
quantities, and it will be found that such an interpretation 
of the eleetrical quantities will greatly facilitate the con- 
ception of the widely different forms in which electricity 
manifests itself. For instance the energy in foot-pounds de- 
veloped in a sluggishly flowing river during a certain time, 
may be precisely the same as that developed in the firing 
of a cannon, yet their effect will be quite different, as the 
number of feet, pounds pressure, and the time are differ- 
ent. Similarly the energy used during a certain time in 
electric lighting may be quite the same in amount to that 
developed by a bolt of lightning, yet it manifests itself 
quite differently, the difference being analogous to that in 
the case of the river and the cannon as just described. 
We may, therefore, quite correctly say that the units in 
which the electrical energy is expressed in the two cases 
are, to a certain extent, analogous to feet and pounds, 
though no real equivalents exist between them. 

Among the different units used in expressing electrical 
phenomena, the only one which is exactly the same in 
both electrotechnics and mechanics is time as expressed in 
hours, minutes and seconds. The only other unit which 
exists in both is energy, as a certain quantity of energy 
expressed in electrical units is exactly equivalent to a cer- 
tain definite number of foot-pounds. These are the only 
units which are directly interchangeable in the two sys- 
tems. 

Amount of electricity, whether it be force or matter, 
measured in units of quantity called coulombs, cannot be 
expressed by a certain number of cubic inches, pounds, or 
foot-pounds of energy, and, therefore, by itself cannot be 
represented by any mechanical quantities. Buta coulomb 
of electricity flowing through a wire in one second and 
generating the unit of current, ampére, being quantity per 
second, is analogous in many respects to quantity of water 
flowing through a pipe per second; if the quantity is 
doubled the current is doubled, or if the time is doubled 
the current is halved. It is quite analogous in every re- 
spect as far as quantity and time are concerned, and fol- 
lows the same laws, namely, that the current is directly 
proportional to the quantity and inversely proportional to 
the time in which this amount flows, and in electrical 
units it is equal to their quotient. 

In order to cause water to flow through a pipe, it is 
necessary that a certain pressure of the water exists; 
without such a pressure the water will remain at rest. 
This pressure might be termed the ‘‘ water-motive-force.” 
Similarly to generate a current of electricity, a certain 
electrical pressure must exist to cause the electricity to 
flow. This electrical pressure, appropriately termed 
electromotive force (frequently contracted to E. M. F.), 
and measured in volts, cannot be expressed in pounds 
or atmospheres, but it is in effect precisely analo- 
gous to mechanical pressure, or what was termed 
water-motive-force. It is that which causes electricity 
to flow, and that without which no current can 
be generated. If, as in the case of electrical currents, the 
resistance to the flow of water was independent of the 
quantity or velocity, the current will be directly propor- 
tional to the pressure, or, in other words, if the pressure is 
doubled the current will be doubled. It is numerically 
equal to the quotient of the resistance into the pressure. 
This very simple relation enables calculations of this sort 
to be made by a simple division or multiplication, thus 
greatly facilitating the most frequent calculations which 
the electrical engineer has to make. 

A very great electrical pressure, such as exists in a bolt 
of lightning, a Franklin, friction, or static electrical ma- 
chine, or in a Rhumkorff coil, will produce analogous 
effects to a great pressure per square inch of water, or of 
ignited powder, such as exists in a very high column of 
water, or in the firing of a pistol or cannon. In cases of 
high pressure, both electrical and mechanical, a great re- 
sistance must be offered to prevent a current from flowing, 
or, what is the same thing, to prevent an equalization of 





* Paper read before the Engineers’ Club of Philadelphia. 





pressure; whenever this opposing resistance is insufficient, 
the pressure will equalize itself through the path of least 
resistance, often causing a rupture of the confining ma- 
terial. Just as a cannon ball will overcome the great 
mechanical resistance of a heavy steel armor, so the in- 
tense electrical pressure in lightning will overcome the 
high electrical resistance of the air, stones or wood, un- 
less a lightning rod supplies a path of less resistance. 

Whenever the electrical pressure is great enough to 
overcome the high resistance offered by the human body, 
as in the case of some electric arc light currents, it be- 
comes dangerous, just as a high pressure per square inch 
of confined gases as in a fired pistol ; while a large quan- 
tity of electricity at low pressure, such as used for some 
incandescent lights, is quite harmless, being similar to the 
large quantity of water or gas at low pressure in street 
mains. As the insulation of electrical conductors confines 
the current to the conductor and therefore corresponds to 
the material of a pipe, which confines orincloses a quantity 
of gas or water, it must be proportioned or selected ac- 
cording to the electrical pressure which it is to overcome, 

This analogy between electrical and mechanical press- 
ure holds- good only for the intensity of the mechanical 
pressure, or the pressure per squure inch, as distinguished 
from the total amount of pressure as determined by the 
area. Thus the intensity of electrical pressure in volts 
does not correspond to amount of mechanical pressure 
on the whole of a large area, but is analogous only to 
the intensity of this pressure per square inch. Thus, if 
we speak of doubling the electrical pressure, it corre- 
sponds to doubling the intensity of the mechanical pressure 
per square inch, not to doubling the amount or area of 
action of the pressure. If properly interpreted, however, 
the analogy can be carried still further, for, asin mechanics, 
if the area on which a certain pressure acts is doubled, 
the work will be doubled if the pressure is allowed to 
act. through a fixed distance; so with electricity the 
work will be doubled if the same electrical pressure acts 
on twice the quantity of electricity in coulombs, through 
a fixed resistance. 

In aconfined quantity of air the pressure on all parts 
must be the same or a current will flow ; a pressure ex- 
erted on one part will cause that same pressure to act on 
all parts. Similarly in an insulated electrified body, 
statically charged, as‘it is called, the pressure must be the 
same in all parts, if it is not, a current will flow in it 
until the pressure is the same. A higher electrical press- 
ure at any one part will produce the same pressure on all 
parts of that body. 

Pressure or height of acolumn of water is frequently 
compared tothe ocean level as zero; water below this 
level will rise if communication is established with the 
ocean, and will fall if it is higher ; or, in other words, the 
water pressure may be termed negative or positive, and 
the currents generated will be in one of two opposite 
directions. This is analogous in every respect to electrical 
pressure, the zero level of which is the pressure of the in- 
finitely large quantity of electricity in the earth. The 
terms positive and negative, and the direction of the cur- 
rent, are precisely similar to the case of the water, or 
to the case of the air in which the zero level or pressure 
is that of the atmosphere, a negative pressure represent- 
ing a vacuum. Electricity in a cloud will, therefore, 
flow toor from the earth depending on whether the cloud 
is positive or negative. Strictly speaking we do not know 
in what direction electricity flows, or whether it flows in 
both directions at the same time, as in the diffusion of 
gases, or whether it flows at all, as in the case of air or 
ether in sound or light waves. But forall practical pur- 
poses it suffices to assume that it does flow in a certain 
fixed direction which has been universally adopted. 


As electric light currents always are, or should be, 
quite insulated from the earth, it is not the amount of 
positive or negative pressure which concerns us, but merely 
the algebraic difference between the two; hence the term 
‘* difference of potential,” which signifies the algebraic 
difference between the pressures or electromotive forces 
at any two points. In an electric machine one pole is gen- 
erally as much above the pressure of the earth as the other 
is below it, and therefore the middle of the circuit through 
which the pressure equalizes itself has the same pressure 
as the earth, and may be connected with it without gener- 
ating a momentary equalizing current to or from the 
earth. In this case, a circuit which it may be fatal to 
touch near the dynamo may be quite harmless at its mid- 
dle point. 

The two ends of an electric circuit are, in telegraphy and 
telephony, frequently connected with the earth, in which 
case the earth is said to be the return circuit. This term 
is not quite correctly applied, as the current does not neces- 
sarily flow back through the earth. It is precisely anal- 
ogous to a pneumatic tube into which air is forced at one 
end by a blower, at Philadelphia, for instance, and allowed 
to flow out or escape again at the other end, say at 
New York, the blower corresponding to the battery, the 
function of each of which is to increase the pressure at one 
end of the transmitting tube or wire above the zero level, 
thus causing this pressure to be transmitted to the other 
end, where it again equalizes itself with the zero level. 
The open air acts as a return circuit; but the air 
which was forced through the tube does not neces- 
sarily flow back to the transmitting end through the 
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open air. This is precisely analogous to the earth return 
circuit in telegraphy, as the earth is practically an infinitely 
large reservoir of electricity at zeropressuré. In the case 
of the pneumatic tube there would be no flow if the bar- 
ometric pressure differed at the two end stations by an 
amount equal to the pressure produced by the blower. 
In that case a current of air would flow in 
the opposite direction without the use of a blower, as 
illustrated in the St. Gothard tunnel], which connects two 
towns separated bya high ridge of mountains. So in 
electric circuits in which the earth is used, the current 
will sometimes cease in the case of an electric storm, 
in which the pressure at different parts of the earth is no 
longer at the same level, and in that case a current will 
flow, or, in other words, messages can be sent without the 
use of a battery. 

The term resistance means the same in both mechanics 
and electrotechnics, the only difference being that in the 
latter it is independent of the current flowing, or its 
velocity, or of the shape of cross-section, as distinguished 
from its total area. Calculations of electrical resistance 
are therefore much simpler than those of mechanical re- 
sistance. 

What is called self induction is analogous in most re- 
spects to inertia, as of a fly-wheel for instance, as it is the 
momentary tendency to resist the sudden starting of a 
current or to prolong momentarily its continuance when 
the current is stopped. In breaking a current, a bright 
spark is generally seen, the momentary pressure of which 
is often far greater than the whole pressure which existed, 
especially when a large magnet is in circuit which in- 
creases very greatly the self induction or inertia of the 
current. The production of this momentary increased 
pressure is precisely similar to that produced by the hy- 
draulic ram, in which the sudden stopping of the current 
of water creates a momentary increase of pressure. Some 
of the evil effects of the inertia of reciprocating parts in a 
steam engine, may in a few cases be balanced by making two 
equal forces act in two opposite directions ; similarly, the ef- 
fect of self induction may sometimes be balanced by causing 
two inductions to act equally and in opposite directions. 
In alternating currents in which the current is reversed in 
direction many times a second, or in pulsating currents, 
the effect of self induction or inertia of the current will be 
very great, similar to heavy reciprocating parts in a high- 
speed steam engine. The effect of this self induction may 
be partially counterbalanced or compensated by the addi- 
tion of an electrical condenser or reservoir, which acts as 
a cushion and momentarily stores up the excess of current 
or pressure ; it acts like the springs of a wagon or the 
spring couplings or buffers between railroad cars. 

Capacity is an analogous term in both mechanics and 
electrotechnics. Electricity, like air, gas, or any similar 
elastic substance, always exists at a certain pressure, and 
in order to measure it in what is called condensers, or 
reservoirs having a certain capacity, it is necessary to state 
the pressure also; for just as a quart measure will hold a 
certain quantity of air or gas at atmospheric pressure, or 
double that at two atmospheres, so an electrical con- 
denser of a certain capacity holds a_ definite 
quantity of electricity at a certain pressure, or 
twice this at double that pressure. Any desired 
quantity of electricity may therefore be forced into a con- 
denser of a definite capacity, if the pressure is increased 
proportionately, just as with air in a quart measure, pro- 
vided the condenser does not ‘‘ burst,” that is, rupture the 
confining insulating partitions. The accumulating of 
electricity by forcing it into a condenser, or charging the 
condenser, is the only way in which electricity itself can 
be stored. The term accumulator, as applied to storage 
batteries, has reference to the accumulation of energy and 
not to that of electricity, as there is no more electricity in 
the batteries after than before the charge. 

Electrical work being the product of the pressure and 
the quantity of the electricity, and called volt-coulombs or 
joules, may also be expressed in foot-pounds, one joule 
being almost } of a foot-pound. If 1,000 foot-pounds of 
work is performed in one case by a small quantity of air at 
a very great pressure, and in the other by a large quantity 
of air at low pressure, the quality of work done, or 
the effect, will evidently be quite different in the 
two cases. These effects are precisely analogous 
to those of electrical work, as for instance, if 
1,000 volt-coulombs of work is performed in _ the 
one case by a small quantity of electricity at high pressure, 
or in the other case by a large quantity at low pressure. 
The firing of a pistol, for instance, is analogous in the 
quality of the work tothe discharge of a Leyden jar, or 
Ruhmkorff coil; in both cases the pressure is very great 
and the quantity small; while the wind, or an air blast, 
in which the quantity is large and the pressure small, is 
analogous to an electroplating or incandescent lighting 
current. 

The same analogies will be found to exist between elec- 
trical and mechanical power, or work performed in a given 
time. For instance, in a bolt of lightningand in the gases 
in firing acannon the pressure is very great while the 
time is very small, hence the power is very great, but for 
a short time. In a pocket watch and in telegraphy the 
pressure is comparatively small, while the time in which 
it acts is very great, hence the power is small but of long 

duration. In a small brook flowing down a steep moun- 
tain over successive precipices, and in an arc light cur- 


rent, the quantity per second is the same in all parts of 
the path, while the power is developed in successive falls 
of the level or pressure. 

The following figures show some of the quantitative re- 
lations in these different formsof energy. The energy in fir- 
ing asmall pistol is about 600 foot-pounds, the pressure being 
about 40 tons to the square inch. The charge of a small 
Leyden jar was .000008 coulombs at 50,000 volts, or about 
-288 foot-pounds of energy. As a pocket watch consumes 
about scocs000 D. p., it follows that the energy in the 
bullet would run it for about two years, while that of the 
Leyden jar would run it about 8 hours. This discharge of 
the Leyden jar is about double the energy consumed per 
second in a telegraph line of 100 miles, An Edison tele- 
phone transmitter requires about ;755 of the energy in a 
watch ; it would therefore run 2,000 years with the energy 
of a fired pistol. A bolt of lightning of 3,500,000 volts and 
14,000,000 ampéres, and of y5$y,5 second’s duration, would 
run a 100 h. p. engine for 10 hours. 

Incandescent lamps as usually connected to one large 
main of constant pressure but variable flow, are analogous 
in their method of distribution, to illuminating gas jets, 
all of which are connected to one large main at constant 
pressure, but with a quantity flowing in them propor- 
tional to the number of lightsin use. Arc lamps, on the 
other hand, usually connected one after the other in the 
same circuit, are similar to a series of water power mills 
at successive falls of the same brook, the quantity per sec- 
ond being the same for all, but each consuming a portion 
of the total fall or pressure. If the water-falls were each 
50 feet high, and the quantity of water was about 45 gal- 
lons per minute, each fall would represent about the 
actual amount of power consumed in one of our street 
arc lamps. If one large fall had a height of 100 feet, then 
every portion of it in which there was a quantity of water 
flowing equal to four gallons per minute, would represent 
approximately the amount of power consumed by an in- 
candescent 16-candle lamp. 

As every battery produces a certain definite amount of 
electrical pressure depending only on its chemical constit- 
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uents, it is necessary to connect several cells in series to 
obtain a higher pressure ; this has its analogy in a system 
of suction pumps, placed one over the other, in order to 
pump to a greater height than the limited and fixed dis- 
tance of one suction pump. To obtain a greater quantity 
the batteries are connected parallel, which is equivalent to 
taking a larger cell, similarly to placing a number of 
pumps parallel in place of one large pump. 

The power of a water-fall of small quantity but of great 
height may be made to pump a large quantity to a small 
height, that is it may be changed in quality, or converted. 
This is analogous to a system of distribution invented 
some years ago and known as the Gaulard and Gibbs, the 
advantage of which is that a small quantity at high press- 
ure may be transported through wires at less cost of con- 
ductors, as the size of the conductor depends mainly on 
the quantity of current. 

The electrical transmission of power is analogous to a 
pump and a turbine motor some distance apart connected 
with a pipe, or to make the analogy more complete, to two 
similar centrifugal blowers, one used as a generator and 
the other as a motor. If, in addition, this motor had its 
fans slightly tangential, it would, in rotating, develop a 
back pressure opposing the driving current, similarly to 
the behavior of an electric motor. 

Dynamos or generators of electricity in general do not, 
strictly speaking, generate or produce electricity any 
more than a pump or blower produces or generates water 
orair. In all three the quantity which comes out is ex- 
actly equivalent to that which goes in. It is the pressure 
which the machines generate. The quantity is depend- 
ent only on the resistance in the circuit through which this 
pressure equalizes itself. A return supply or conductor 
is, therefore, always necessary except where an infinitely 
large supply reservoir may be used, such as the atmos- 
phere for the blower, or the earth for the dynamo. 

Similarly a so-called storage battery does not store 
quantity, for during the charge as much flows out at one 
pole as goes in at the other. It stores an amount of 
pressure of a certain constant intensity, just as the heated 
gases in a boiler store their heat in the steam of a constant 
temperature, without any loss in the amount of gases pass- 
ing through the flues. 

— oe Derm 

A Meteor on the Wires.— A small meteor dropped near 
the northwest corner of Fifth street and Broadway, Oakland, 
about 8 o’clock lust evening, says the San Francisco Bulletin of 
Dec. 7. It struck the telegraph wires in its descent and broke 
into fragments, scattering n all directions with a loud sizzle, It 
illuminated the cloudy sky in the vicinity quite brilliantly for 
several seconds before it struck the wires, 





A Novel Telephone. 





The movement of a diaphragm of magnetic material 
in proximity to a coil has given rise to numerous forms of 
telephone, but a telephone of analogous construction in 
which the movement of the diaphragm is not necessary is 
an interesting novelty. Such is the instrument recently 
designed by Mr. Wm. J. Morton, of this city, illustrated 
in the accompanying engraving. Theinstrument consists 
of a coil of wire Hin front of which is situated a disc E of 
highly magnetized neutral steel. This constitutes in itself 
both a magnet and a diaphragm. 

The operation of the telephone is based upon the recip- 
rocal influence which is created between a body whose 
molecules have previously received a permanent set and 
an electrical conductor brought into proximity thereto, 
whenever the arrangement of the molecules or their polar- 
ity is disturbed by a jar or shock imparted to the body; 
and upon the production of electro-magnetic currents in a 
telephonic circuit by a mechanical jar or trepidation of the 
molecules in a permanent magnet, which, by disturbing 
and altering their set or fixed mutual relations, changes 
their polarity and thereby creates an induced current in 
the adjacent electrical conductor. 

Hence, according to the inventor, a bodily or mass 
movement of the diaphragm without a disturbance of its 
internal molecular arrangements or polarity will produce 
no effect upon the conductor, whereas a jar or shock which 
will disturb the molecular arrangement will induce elec- 
tric currents in the conductor. This movement of the 
molecules inter se is produced by the jar which the im- — 
pingement of the voice upon a magnetized diaphragm pro- 
duces, the displaced molecules returning to their original 
position by reason of the normal set previously imparted 
to them. 

For its most efficient operation, the telephone requires a 
disc of hard steel magnetized to its utmost capacity, and 
rendered neutral so that it exhibits no external polarity so 
long as it remains in a quiescent state. This neutral state 
is obtained by a superposition of magnetism, as pointed 
out by Prof. D. E. Hughes, and is attained by first magnet- 
izing the plate in a given direction with a strong magnetic 
directing power, and then similarly in the opposite direc- 
tion. This process is repeated, and a layerof exterior 
magnetism is thereby repeatedly superposed upon one of 
a contrary name ata greater depth, their mutual attrac- 
tions being satisfied in short circles until the largest possi- 
ble number of such distinct symmetrical arrangements are 
thus obtained upon the me. 
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Land Grant Railroad Telegraphs. 








Congressman Warner, of Ohio, reported on December 
22 from the Committee on Post-Offices and Post-Roads a 
bill relative to the construction and maintenance of tele- 
graph lines by land-grant railroads. It provides in its 
first section that all subsidized railroads shall construct 
and operate for railroad, government, commercial and all 
other purposes, telegraph lines, and exercise by them- 
selves alone all the telegraph franchises conferred upon 
and obligations assumed by them under the granting acts. 
The second section provides that whenever any telegraph 
company which shall have accepted the provisions of title 
65, Revised Statutes, shall extend its line to the eastern 
terminus or to any station or office of a telegraph line be- 
longing to any one of the said railroad companies, it shall 
have the right to connect with the telegraph line of the 
railroad cor:pany at the point where the lines meet, for 
the prompt exchange of telegraphic communication be- 
tween the two companies. The railroad companies are 
required to operate their telegraph lines so as to afford 
equal facilities to all, without discrimination in favor of 
or against any person, company, or corporation. 

Section 3 provides that in the event of the failure or re- 
fusal of any railroad company to construct, maintain and 
operate its telegraph lines without discrimination, any 
person or connecting company may apply for relief to the 
commissioner of railroads, who is directed to ascertain 
the facts and report them to the secretary of the interior. 
The secretary shall order what arrangement is proper to 
be made in a particular case, and by this order the rail- 
road company is bound to abide. It is made the duty of 
the commissioner of railroads to see that the order is 
properly and efficiently carried into effect; and, if neces- 
sary, enforced by mandamus or other legal proceeding. 

By section 4 it is made the duty of the attorney-general 
to prevent any unlawful interference with the rights and 
equities of the United States under this act, and to have 
all contracts and provisions of contracts set aside and 
annulled which have been unlawfully entered into by the 
railroad companies and any other person, company, or 
corporation. 

Section 5 provides that any officer of a railroad company 
who refuses to operate the telegraph lines in the manner 
provided in this act shall be deemed guilty of a misde- 
meanor, and fined not exceeding $1,000 and imprisoned 
not less than six months, The aggrieved party is author- 
ized to bring action for damages against the guilty officer. 
The sixth section requires the officers of the railroad 
company, within sixty days after the passage of this act, 
to file with the commissioner of railroads copies of all con- 
tracts and agreements existing between it and every other 
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session, maintenance, control, use, or operation of any 
telegraph line on their railroad, and also a report describ- 
ing the telegraph lines and property belonging to it and in 
the manner of its use, and other particulars. 
a dated dae 


A Legal Bureau for the National Electric Light 
Association. 








At the Detroit meeting of the Natiotfal Electric Light 
Association a paper was presented by Mr. Arthur Steuart 
upun the importance to all persons engaged in the electric 
lighting business of a means through which they could 
learn at a moderate cost the status of any patent upon ap- 
paratus which they are called upon or compelled to use, 
and it was pointed out that if the members of the Associa- 
tion knew the exact status of the various patents relative 
to electric lighting apparatus they would save a large per- 
centage of their present expenses. 

The Executive Committee of the Association have con- 
sidered how best to accomplish this result. To do it thor- 
oughly would entail a cost which, while they believe the 
members would be amply compensated for the outlay, they 
still feel themselves constrained not to impose upon them 
at this stage. The Bureau has been organized, however, 
on the basis that each member himself bear the 
cost of the investigations made for him, leaving the 
future to determine whether the members will pre- 
fer this method or pay each an annual tax for 
the support of the Bureau. The advantage of the latter 
method would be that the tax upon each member would 
be small, and there would be no restraint put upon them 
in making use of the department. 

The following is the official announcement of the Execu- 
tive Committee : 

PHILADELPHIA, Pa., Dec. 27, 1886. 
To the Members of the National Electric Light Associa- 
tion: 

Pursuant to the resolution passed at the August meet- 
ing of the Association at Detroit, a Legal Department to 
the Bureau of Statistics has been organized, and the use 
of it is now offered tothe members. The Executive Com- 
mittee have placed this department in the hands of Mr. 
Arthur Steuart, of Baltimore, and feel confident in recom- 
mending him as a gentleman of integrity and ability to 
the Association. 


OBJECT OF LEGAL DEPARTMENT, 


The legal department is provided for the purpose of 
giving the members an opportunity of having: 

ist. Their patents. 

2d. Tnose under which they are licensees. 

8d. Those upon which suit is threatened against them. 
And 

4th. Those presented to them for investment ; exam- 
ined by a competent patent lawyer and passed upon at 
the minimum cost. 

PLAN OF WORK. 


The method of work will be as follows : 

When a patent is submitted to the General Counsel for 
examination, he will himself, or by competent agent, make 
a thorough examination of all American and foreign 
patents, upon the same subject as well as other sources of 
information available for this purpose, and prepare as 
elaborate an opinion as may be necessary with reference 
to the validity, scope and freedom from infringement of 
the patent. This opinion when prepared will be submitted 
to a committee consisting of the Custodian of the Bureau 
of Statistics, and such other persons as may be designated 
by the Executive Committee,who will consider it with the 
General Counsel and certify their conclusions to the mem- 
ber making the inquiry. This opinion will be filed and 
will beccme a part of the record of the Bureau. 


CHARGES. 

All work done by the department must be paid for by 
the member ordering it. 

In consequence of the varied character of the work it is 
impossible to fix any scale of prices, so that the members 
are requested to arrange with the Counsel the matter of 
charges before work is begun. 

In the event of any question arising with reference to 
the amount to be paid for any particular piece of work, 
the matter can be referred to the Executive Committee, 
whose decision will be binding upon both member and 
Counsel, 


For the convenience of members, it is stated that Mr. 
Steuart has an office in Washington at No. 605 Seventh 
street ; in Baltimore, at No. 213 East German street, and 
in New York at No, 137 Broadway; so that if consultation 
with hii is desired, it can be had in the place most con- 
venient to the member, by appointment. All communi- 
cations by mail should be addressed to Baltimore. 
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Medicinal Use of Electric Cars.—A lady 76 years of 
age, who had read of the effect the electricity had on watches, 
came to this city lately with a strong desire to ride in the car and 
receive beneficial effects from the electric current. Accordingly 
she took a ride in one of the carsa day or twoago. When ske 
returned her son said to her, ‘‘ Mother, it seems to me you step 
spryer than you did.” ‘* Now, you can say what you please,” she 
retorted, ‘‘but I ¢o feel better for that ride.” Perhaps arother 
use to which the cars can be put to will be to cure nervous and 
muscular diseases by the aid of the electric current and a strong 
imagination.—Scranton Republican. 


NEW YORK NOTES. 


OrFICcE OF THE ELECTRICAL WORLD, t 
New York, Dec. 27, 1886. 


The electrical business appears to have shared in the general 
briskness of Christmas trade, and I do not find any “soft spots in 
the market.” Not only are the reports of work for the past year 
very encouraging, but the outlook and the orders ahead point to 
a continuation of great activity. 

I made note some time ago of young Mr. Herzog’s “‘ teleseme,” a 
device for general signaling or communication and for holding a 
message until the receiver is ready to read it off the box in which 
it is recorded. In hotels, the teleseme can be used for ordering 
two or three hundred different things, and now the police of this 
city have been looking at it, the idea being that the central de- 
partment can by its means be kept in close touch with each of the 
officers on duty. 

Mr. George H. Pride, the electrical engineer and contractor of 
9 Dey street, is quite busy. All the electrical construction work 
in the Safe Deposit vaults of the Equitable Building, is his. An 
ingenious lock in use on the vault outside door is due to his in- 
genuity. It hasa bolt that can be thrown by electricity from 
several points, in case of emergency. At Mr. Pride’s office isa 
very interesting array of experimental telephones, which could a 
tale unfold, if they were allowed to talk. 

Mr. J. F. Kelly, of the Electrical Supply Company, enjoyed his 
domesticity this Christmas on a larger scale than usual, owing to 
the arrival of a young electrician of the same name on Dec. 22. 

As the Christmas season rolls by, it is with satisfaction I note 
that there has been no departure by Messrs. E. 8S. Greeley & Co. 
from their old practice of making a presentation of Christmas 
turkeys to their employés. Thus, no matter what else Santa 
Claus gave to or withheld from the interested parties, they were 
in this instance sure at least of their Christmas dinner, thanks to 
the liberality of this house of pioneer manufacturers of telegraphic 
apparatus, 

Matters are active in subway circles despite the fact that win- 
ter is with us. Last week you mentioned some of the new work 
done by the Western Union Company, and I said something, too, 
about the plans of Mr. J. E. Smith, the energetic superintendent 
of the Fire Alarm Telegraphs. It now appears that the Metro- 
politan Telephone Company will put five cables in the Sixth 





avenue conduit, ranging from Twenty-third street up 
town. Some time must elapse, however, before the 
poles go, on that thoroughfare, and the company has 


obtained a permit to build a new pole line from Fifty- 
eighth street to Yonkers, for long-distance work. The Subway 
Commission has been applying for a temporary injunction to 
prevent the New York Underground Telegraph Company from 
working down town—near Trinity Church—under an old permit 
from H. O. Thompson. Judge Van Hoesen reserved his decision 
at the hearing last week. But all this is by-play compared with 
the movement to reorganize tae Subway Construction Company 
so as to include all the electrical companies interested, and it is 
expected that the plans for the purpose will be matured this week, 
giving a strong new directorate and a working capital of at least 
$2,000,000. Then, it is reported, the company will push con- 
tracts for 800 miles of conduits and 35 miles of linear combined 
sections. There is no doubt that, under whatever plan is adopted, 
the controlling powers will be the Western Union Company and 
the Metropolitan Company. W. & Gs 





NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, } 
Boston, Dec. 27, 1886. 


The Municipal Signal Company of this city deserves much 
credit for the hand-ome catalogue it has just had printed. 

The new factory building of Messrs. Seth W. Fuller & Holt- 
zer, at Brookline, Mass,, is finished and completely equipped with 
machinery and tools, nearly all of the most recent design and 
finish. 

Brookline, Mass., has closed a contract with the Gamewell Fire 
Alarm Telegraph Company for the construction of its system in 
that town. 

The Selectmen of Saugus, Mass., have granted authority to the 
Woodward Underground Telephone and Telegraph Company to 
place its wires through that town, from the Lynn line to the Mal- 
den (Mass.) boundary. 

Mr. 8. H. Willard, Vice-President, Treasurer and Genera] Man- 
ager of the large manufacturing concern of Holmes, Booth & 
Haydens, has resigned, but will retain his interest in that com- 
pany. It is said that Mr. Willard has accepted the management 
of the Wessel Metal Company, New York. 

A rumor is afloat to the effect that a large lot adjacent to the 
Lynn, Mass., common has been purchased by two gentlemen in 
the interest of a new electric light—or electrical goods—manu- 
facturing concern. 

The College library (Harvard) at Cambridge, Mass., is soon to 
bo lighted with incandescent electric lights. It is authentically 
reported that the sum of $2,000 has already been set aside for the 
purpose, and that it has been decided to adopt the Edison system. 

The Nashua (N. H.) Gaslight Company is to erect a building 
adjoivning its present offices for an electric light plant; and 
arrangements have been made for three dynamos and all the 
other requisite apparatus for furnishing both arc and incandescent 
lights. 

Work is rapidly progressing on the new building of the Edison 
Electric and Illuminating Company, Boston. Part of the new 
equipment has been set up in the lower story, some of the new 
underground conduits finished and connected with the station, 
and during the past two weeks a large number of additional 
lamps started up. Mr. W. J. Hammer, the active manager of the 
station, deserves great credit for his indomitable energy, and for 
the remarkable success he has met with in his Boston labors. 

Christmas eve at Waltham, Mass., was ushered in by an occur- 
rence long to be remembered by the citizens of that city. It was 
the successful starting up of the electric lights, which for the first 
time illummated the principal streets. The installation of the 
plant was made by the Waltham Gas and Electric Lighting Com- 
pany, and consists of three dynamos of the Thomson-Houston 





lights, which are located on three of the business thoroughfares, 
and 20 additional arc lights have been placed in front of the lead- 
ing business houses. The city lights are on high poles forty-five feet 
above the ground, diffusing a clear, steady and brilliant illumina- 
tion to a greater distance from each lamp than if placed on shorter 
structures. The incandescent dynamos have not yet been started, 
although orders are in hand, it is said, for about 100 lights, which 
number, it is thought, will be swelled to 300 before Jan. 15. The 
company starts in its new enterprise with a good paying business 
and bright prospects, The capital stock specially allotted to elec- 
tric lighting 1s $20,000. 

Bell telephone sold strong at 193 and 194 on Dec. 24, witb, 
however, but little doing init. The statement of the company’s 
output for the month ending Dec. 20, and for the year to that 
date, is in detail as below : 











December. 1886. 1885. Ine. 
Gross output...........-.-.- «.-. 3,940 3,069 877 
Instrumevts returned..... ... . 1,686 1,472 214 

Net output.......... be SETNS v8 2,260 1,597 663 

Year. * 
fo Sere eee eee 42,306 82,672 9,634 
Instruments returned........... 19,916 28,519 *8,603 

po ET et eee 22,390 4,153 18,237 

* Decrease. 


The Waterbury Watch Company, at Waterbury, Conn., re- 
cently erected a four-story brick building, 100x30 feet, which 
adjoins its other extensive and imposing factory on one of the 
most beautiful and attractive sites in the Naugatuck Valley. 
New machinery and expensive tools are being rapidly put in, and 
Mr. E. A. Locke, the General Manager, is taking the customary 
precaution to superintend personally the arrangement of, and 
equipment for, the various departments of the annex. 

The Electric Gas Lighting Company of Boston, Mass., has been 
compelled to again enlarge its manufacturing facilities and put on 
an extra force of skilled workmen. ‘‘ This has been caused,” said 
Vice-President Burnbam, ‘ by the constant rush of orders for our 
popular gas lighting apparatus, and the other electrical goods we 
manufacture.” Mr. Burnham further said: ‘‘ My company’s 
trade has recently increased to such proportions that we find it 
necessary to secure a larger factory and more extensive show 
rooms. The latter have already been leased, and will be among 
the most attractive offices and salesrooms in the city. In tine 
spring we will move our factory (now on Arch street), to a more 
commodious building in the same neighborhood.” 

The largest locomotive boiler ever built in Hartford, so far as 
known, and probably one of the largest ever built in the United 
States, has just been tested at the shops of IL. B. Davis & Son. It 
has been shipped to the New York post-office, where it is to take 
its place beside another of like size made by the same firm. The 
pair will be used to generate steam for the dynamos that operate 
the electric lights of the building. The boiler weizhs nine tons 
and has 1,202 square feet of heating surface, giving 156 horse- 
power. 

Judge Colt of the United States Circuit Court sent down an 
opinion last week in the case of the Boston Electric Company vs, 
Charles E, Fuller, in which le orders a decree for complainant 
This was a suit brought for the infringement of a patent granted 
July 27, 1880, to George F. Pinkham, assignee of Jacob P 
Tirrell. 

In the case of Electric Gas Lighting Company vs. the Boston 
Electric Company, which was a cross-action against substantially 
the same parties as were plaintiffs in the above action, of the Bos- 
tou Electric Company vs. Fuller et al., the bill is dismissed by 
Judge Colt. E, P. Payson for complainant, and J. E. Abbott 
defendant. W.iI. B. 





PHILADELPHIA NOTES, 


PHILADELPHIA, Dec. 27, 1886. 

Last week I made a brief reference to the Keystone Electric 
Light and Power Company; with your permission I wi)] extend 
the references for the purpose of offering a suggestion to elec- 
tricians and builders of machinery concerning the best way cf 
utilizing limited space. The manager, Mr. T. C. Smith, says that 
he can generate as much power with his present arrangement of 
machinery as though he had it scattered over an acre. He was 
obliged to use the smal] space and had to make the best of it, and 
for this reason it is deserving of special interest and some little 
description. 

The engines and dynamos are all set on an angle with the walls 
of the station, and the dynamos fitted on compound slides on the 
foundations, so, if one engine breaks down, by sliding the dynamo 
bodily 16 inches, it can be brought in line with the second belt 
wheel on the adjacent engine, then by ruuning up the pressure in 
the boilers one engine runs the twodynamos, They use no oil 
tanks at all, but the oil is keptin elevated tanks in the boiler room, 
and is brought down by a system of pipes to the dynamos, en- 
gines and cylinder lubricators. The oil is collected again in suit- 
able pipes and carried back agaiu to the tanks. They couple all 
their dynamos together on the ‘‘ bus” wires in the usual way, but 
their field circuits are coupled up so as to render it impossible 
either to reverse the machines or to short circuits them in case 
of a belt coming off while two machines are coupled together 
They use the Standard Underground Cable Company’s cable eutire- 
ly, and bave no less than 66 cables leaving their station. These 
cables are calculated and laid out to get rid of feeder regulations 
altogether. These dynamos are so self-regulating that they run 
from one to 500 lights without any cther change than less 
than one-fourth of an inch movement of the brushes, They have 
run night and day, stopping only a few hourson Sunday. They run 
lamps of all power from 10 to 150 candle-power. When this com- 
pany increases their capacity, they propose to do so with the new sec- 
ondary system, of which so much lately has been said, and it is 
even claimed that the cable which they have laid for 6,000 lights 
would, by actual calculation, be sufficient for 400,000 lights should 
they ever be called upon to place that number in their district, 
which of course would be out of the question. The entire appa- 
ratus, with the exception of the boiler and feed pumps, is con- 
tained in a baserment 34 feet long by 20 feet wide and 9 feet high. 
If any one thinks it an easy task to place three '75 b.p. engines 
and three 500 light dynamos and all the switching and regulating 











make, one of 45 arc-light capacity and two incandescent machines, 





each 200 sixteen c, p. lights. The city has subscribed for 25 arc 


apparatus necessary for them in a room of this size and still 
leave ample room for working and passageways, I would recom- 
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mend him to try iton paper. This is the only engine room I 
know of in which the engines are painted white and kept so. 
After a run of three months night and day there are no signs of 
grime or the regular engine dirt on the painted floor. The various 
little labor-saving devices and conveniences are the outcome of 
the practical experience of the officers of the company, who de- 
signed the plant themselves, and they feel justly proud that nota 
single change from the plans as originally laid out has been found 
neve:sary. The officers of the company are H. H. Westinghouse, 
President; T. Carpenter Smith, Vice-President; and M. R. 
Muckee, Jr., Secretary and Treasurer. The capital stock is 
$100,000. 

The Thomson-Houston Electric Light Company, who are located 
on Noble street, f10m 1110 to 1116, are the owners of this system 
of light for the States of Pennsylvania, New Jersey, Maryland and 
Delaware. Among the purchasers during the last two months 
were, Hood, Bonbright & Co., 140 lights; Hirsh & Brother, 70 
lights; Cooper & Conard, 45 lights; Hale & Kilburn, 45 lights; 
and N. Shellenberger, additional 45 lights. These are all of Phila- 
delphia. They have also supplied the Hudson Electric Light Com- 
pany, of Hoboken, N. J., with 45 lights; Newark Electric Light 
Company, of Newark, N. J., 90 lights; Bridgeton Electric Light 
Company, of Bridgeton, N. J., 70 lights ; Adams Express 
Company, 30 lights; the Pennsylvania Railroad Company, 30 
lights ; the Baltimore & Ohio Railroad, at Baltimore, Md., 65 
lights; the Pencoyd Iron Works, 25 lights; Cornwall Furnace, 
Lebanon, Pa., 18 lights; and the Delaware Iron Company, at 
Newcastle, Del., 45 lights. They are supplying the city with 
about 100 lights, and there are running in this city by other com- 
panies using the Thomson-Houston system 700 lights. They have 
been unusually busy for the last two months and have more than 
two months’ work ahead. The officers of the company are Chas. 
A. Baird, President; S. Bonnaffor, Jr., Secretary and Treasurer; 
and Edwin D. Muller, General Business Manager. 


The Northern Electric Light Company, whose plant is situated 
at 543 Diamond street, have two Buckeye engines, one of 250 h. p. 
and one of 125 h. p., and eight dynamos of the Thomson-Houston 
system, six of 45 lights and two of 30 lightseach. They are 
working to their full capacity, and are running 300 arc lights, 
having added 45 lights during the past two months. They are 
located conveniently to some important up-town thoroughfares, 
and are to increase their plant by the addition of two new boilers 
and a 130 h. p. engine, the make of which they have not yet 
decided upon. They are now using 25 miles of wire; they are only 
supplying the city with 16 lights, all the others being used for 
commercial purposes. The company are only two years old, and 
since the first of January have paid a6 per cent. dividend, be- 
sides adding to their plant. The officers of this company are G. 
W. Boyer, President, and Wm. F. Patton, Secretary and Treas- 
urer. 

The United States Electric Light Company are located at Ches- 
ter and Maple strects. Their plant consists of two Buckeye en- 
gines of 250 h. p. each, and one Porter-Allen engine of 90 h. p. 
They have over 20 dynamos. They are now operating 460 arc 
lights and about 200 incandescent lights, and are using about 60 
miles of wire. The plart is one of the most centrally located in 
the city for incandescent light, and it is probable that considera- 
ble attention will be paid to that branch in the near future. It is 
contemplated to increase the plant considerably before the open- 
ing of business for the fall of 1887, 








WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
CuHicaGo, Dec. 24, 1886. 

Chanute, Kan., is to have 20 Sperry electric lights. 

The electric light plant at San Bernardino, Cal., consisting of 
40 lights of the Western Electric Company’s system, has just 
been started up. The Western Electric Company have also 
lately sold a 40-light outfit for Wellsville, O.; two plants for New 
York and Philadelphia for commercial lighting; and 90 addi- 
tional lights for Zanesville, O.; making this plant 183 lights in 
all. They have just sold outfits to the Bouton Foundry Com- 
pany, Aurora, Ill. Abbott Buggy Company, Chicago, and 
Hercules Iron Works, Uhicago. 

The Western Electric Company are fitting up a large hotel at 
Grand Rapids, Mich., with their annunciator and fire-alarm 
system, 

I have frequently mentioned the fact lately, that the Western 
Electric Company were extremely busy, in their cable department 
especially. Besides a large order for Buston, which was obtained 
some time ago and which they are now turning out, they have 
recently received orders for seven miles of 80 to 100 wire Patter- 
son cabje to be used in the New York subways ; an order for seven 
miles of Patterson aérial cable for the Postal Telegraph Company, 
San Francisco ; and a further order of three miles of underground 
cable for use by the Postal Telegraph Company. 

The Dlino!s Secretary of State has issued a license of incorpora- 
tion to the Chicago Electric Company with a capital of $10,000. 

Col. 8. G. Lynch, of 146 La Salle street, Chicago, furnishes 
me the following telephone stock quotations : 
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_ VicksBuRG, Miss., Dec. 17. 

Although we are a little out of the brisk course of events here, we 
have something to show in the electric line. The Hill City Elec- 
tric Light Company started in May last with the Thomson-Hous- 
ton system. We have 117 are lights. Weare running a con- 
tract with the city for forty lights for five years, The company 
have just put in a Buckeye engine of 150 horse-power. The 
capital stock is $50,000. Mr. J. B. Mattingly is the Presi- 
dent, and the efficient superintendent is Mr. J. H. Avritt, for- 
merly of the Brusb station at Owensboro, Ky. 


THE TELEGRAPH. 


Costly Economy.—Economy in sending cable messages is 
not always desirable. Relatives in New York of a lady of sccial 
celebrity in Paris, hearing she was ill, cabled that if she was not 
better they would straightway sail, and asked for instructions 
what todo. The answer came ‘no better.” Only this and noth- 
ing more. The relatives sailed on the next steamer, and their 
astonishment was great upon arriving in Paris to find the sup- 
posed stricken lady giving a dinner party. The explanation, 
although simple, was very annoying. The cableanswer had been 
‘* no ” in response to inquiry whether relatives should sail, and 
‘* better” as to the lady’s health. Economy and absence of punc- 
tuation cost the ‘‘ party of the second part” nearly $1,000.— 
Boston Transcript. 

A Long Telegraph Circuit.—“ I’ve heard all the stories of 
long telegraph circuits,” said a Postal Telegraph operator on Dec. 
13 *‘ and in my time I’ve worked some pretty long ones myself, 
but I never heard of anything that equaled one we had this after- 
noon. Our people are building a line from the terminus of the 
Canadian Pacific to ’Frisco, and I heard Vice-President Henry 
Rosener talking with President Chandler in his office, No. 187 
Broadway, New York. Mr. Rosener was at New Westminster, 
which is on the Pacific coast just opposite Vancouver Island, so they 
were talking across the continent. By that route it is about 3,000 
miles, for the wire was made up via Buffalo, Toronto, and the 
Canadian Pacific. Every few minutes I could hear Medicine Hat 
chip in, and all along the circuit the operators were ‘on.’ It was 
a wonder to everybody, and the instruments were working as 
clear as a bell on that long copper wire.”—Buffalo Courier, 


THE TELEPHONE. 


Averse to Poles.—An application was made to the Chancel- 
lor in Newark last week for an injunction to restrain the New 
York and New Jersey Telephone Company from erecting poles 
and wires in Park Avenue, East Orange. Decision was reserved. 











Erie’s Christmas Box.—The Erie Telephone Company’s ex- 
tra dividend of 50 cents per share ($24,000) was mailed to 1,200 
shareholders Thursday morning, Dec. 24, making 214 per cent. 
paid by the company in 1886. A regular quarterly dividend of 
50 cents will be paid Jan. 25. 

Rogers *“‘ Knocked Out.’’—Justice James rendered a decis- 
ion last week at Washington, in the Equity Court, in the suit of 
J. Harris Rogers against Attorney-General Garland to dissolve 
the partnership known as the Pan-Electric Telephone Company. 
The attorney-general in his answer to the bill of complaint denied 
all the allegations contained therein, and was desirous to have the 
case tried on its merits, but the other defendants, Senator Harris, 
Commissioner Atkins, Commissioner Johnston and Casey Young, 
filed a demurrer, and on that the case was argued. Justice James 
sustained the demurrer, and dismissed the bill without going into 
the merits of the case. 

A Bitter Feud.—tThe followirg, of Dec. 24, comes from 
Evansville, Ind.: In the Circuit Court here yesterday suits by 
Councilmen Groves, Brentano, Feay, Uphaus, Kiehls, Geddes, 
Brauley and Wimberg Oerg and Fire Chief Bullen, aggregating 
$90,000, were filed against the Cumberland Telephone Company 
for damage for false imprisonment. The suits grew out of the 
old quarrel between the City Council and the telephone company. 
The company refused to comply with the laws of the State and 
city, and the Council revoked their right of way in the streets and 
alleys and cut the poles and wires. The above-named officials 
were arrested at the instance of the company, charged with ma- 
licious trespass, and now the Councilmen retaliate on the com- 
pany for $10,000 damages each for false imprisonment. The 
sheriff last night attached all the telephone property in this city. 
—Boston Transcript. 

The Interstate.—A Chicago dispatch says that Edward A. 
Platt filed a bill against the Interstate Telephone Company on 
Dec. 22. The bill states that the capital stock of the company is 
$500,000, and that the concern’s business consists of using and 
hiring telephone instruments working upon the principles and in- 
ventions of the company’s patents. The company is involved in 
litigation with the Bell Telephone Company in regard to infringe- 
ments, Lately a new secretary was chosen, and the old secretary 
locked all of the books in the vault and disappeared, since when 
the vault has not been opened. There is also treasury stock to 
the amount of $90,000, which Platt says the directors are prepar- 
ing to dispose of for the benefit of afew. He charged a conspiracy 
on the part of certain stockholders who are endeavoring to secure 
full control of the business. It is also urged that a receiver be 
appointed and an accounting be taken. Judge Tuley issued an 
injunction against the directors enjoining them from selling the 
treasury stock until the matter complained of can be investigated 


THE ELECTRIC LIGHT, 


The U. S. Man-of-War “ Chicago.”—The contract for 
lighting the ‘‘ Chicago” has been awarded to the Edison Com- 
pany. 

Plymouth, Mass.—The Plymouth Light, Heat and Power 
Company hag been incorporated with a capital stock of $15,000. 
Mr. G, W. Shonk 1s its treasurer. 

Biddeford, Me.—The Traders’ Electric Light Company, Bidde- 
ford, Me., have adopted the American system of arc lights. They 
use two Armington & Sims Company engines for power. 

An Auxiliary in Lynching.—At Eaton, O., on Dec. 21, a 
murderer was lynched, and was made a very conspicuous exam- 
ple to evil doers by being strung up to the top of the electric light 
tower in the centre of the town, 

Memphis, Tenn.—It is proposed to light Memphis by elec- 
tricity, and to this end a committee has been appointed to re- 
ceive estimates for the construction and operation of two plants 
with a capacity of 400 lights. 

Youngstown, O.—The American Tube and Iron Company, 
of Youngstown, O., have built what is said to be the most com- 














plete tube works in the world, and have appropriately included 





in the equipment a Brush Swan incandescent plant of 300 lights 
and a Brush arc plant of 20 lights, 


Brooklyn.—It was rumored last week that the Grand Jury 
was investigating the relations of the aldermen to the local electric 
light companies, but asthe jury bas now been discharged, it would 
not appear that anything very striking was ‘‘ dug up.” 

Muncie, Ind.—Last week we made mention of the Brush and 
Swan lights in Muncie. The town has also an Edison plant 
started with 250 lights e year ago. It is being increased at the 
present time by over 500 additional Edison lights, the entire work 
being done by the Markle Engineering Company, of Detroit. 


Abington, Mass.—A meeting of the citizens of Abington and 
North Abington was held on Dec, 15, under the auspices of the 
North Abington Improvement Company, to consider plans for 
electric lighting. A committee was formed to investigate and 
report. In all probability both arc and incandescent lights will 
be put in. 

South Framingham, Mass.—The South Framingham 
Electric Light Company have organized, and have ordered a 
double disc Armington & Sims Company engine. One wheel will 
have a 54-inch pulley to run incandescent lights, and the other a 
47-inch pulley to run are lamp3. They will use the Thomson- 
Houston system. 


The St. Paul Gas Company are rapidly demonstrating the 
value of the electric light combination with the American Com- 
pany. We chronicled last week the rapid imcrease of electric 
lights, and stated that an additional tifty light machine and lamps 
were shipped the. We are now informed that they have 
ordered still another fifty light machine and lamps this week. 


Harlem Bridge.—The Harlem Bridge, at Third avenue, is 
now lit up by the electric light. There are six lights of 2,000 
candle-power each, and in the centre, over the draw, is a signal 
light of 4,000 candle-power. In order to keep up the light when 
the draw is opened cables have been laid in the bed of the river. 
When the draw is open a red electric light is shown toward the 
north and south. 


Pascoag, R. I.—The main street of Pascoag, R. I., is soon to 
be illuminated with electric lights, by Albert L. Sayles, who will 
light his two large woolen manufactories, one in the upper part of 
the village and the other in the lower, and connect them by poles 
and wires already in position through the streets. This is a public 
benefit, which reflects credit upon Mr. Sayles, and which is 
greatly needed in that busy village.—Boston Journal of Com- 
merce. 


Lawreuce, Mass.—The Edison Illuminating Company of 
Lawrence, Mass., have been for some time investigating the 
American system of electric arc lighting. witha view of combin- 
ing it with their present incandescent plant, which is doing a good 
business. This has just resulted in their giving to Messrs. Sowdon, 
Elder & Wright, New England agents of the American Company, 
an order for a fifty arc light machine and fifty lamps. It is expected 
they will double this in a short time. Henceforth the Edison 
Company in Lawrence will have a combined Edison and American 
plant. 


Recovering Bodies Under Water.—A special dispatch 
from Wilkesbarre, of Dec. 26, says: A novel] experiment is being 
tried here. On Friday Crossley Fuller, the eleven-year-old step- 
son of G. A. Zeigler, proprietor of the Luzerne House, fell 
through the ice on the Susquehanna River and was drowned. All 
efforts to recover the boby were fruitless. To-day a diver from 
Dayton, Ohio, went to work. A wire from the electric light works 
furnishes him with light under the water. The light is a success, 
and the body will be recovered before morning. 


On Board Men-of-War.—The trans-Atlantic travelers of 
late years have remarked upon the advantages of electricity on 
shipboard. It makes possible a flood of light everywhere, 
especially in the state-rooms, which formerly contained only the 
feeblest apologies for lamps; and the danger of fire is greatly re- 
duced. It appears, however, that the full benefits of this system 
of illumination are only realized on board ships of war. Hereto- 
fore for long weeks at a time the officers and men on war vessels 
have suffered greatly from the heat, odors and depressing effects 
of poor lights, Now, in the language of Commodore Walker, 
electricity makes them ‘‘ happy and contented, promotes disci- 
pline and prevents crime.” This isan immense gain from every 
point of view 





APPLICATIONS OF POWER, 


Pittsburgh Presses.—The Allegheny County Electric Light 
Company has recently putin a 7!¢ h. p. Sprague motor for a 
printing house. The motor is nowrunning 16 presses anda 
paper cutter on three lines of shafting, ‘*doing the work so satis- 
factorily that the parties scarcely know how to get along without 
it.” The operation of the motor is said to be attracting no small 
amount of attention in Pittsburgh. 





Scranton, Pa.—The success of the Van Depoele road at 
Scranton has been so great that two new companies have been 
chartered to construct and operate separate lines in that city, 
and it is said that yet anotber is contemplated. A private letter 
from Scranton says: ** We had a big day Saturday, carrying 
2,000 passengers on our two cars, To-day we are crowded to 
death and can’t carry one-half the people.” The local papers are 
enthusiastic over the road, 


Work That Wil) Pay.—With the view of perfecting an elec- 
tric motor,a company of gentlemen interested in the subject,among 
whom are some of the most experienced railroad men in the coun- 
try, have organized a private company with an aim to develop all 
the previous inventions concerning electro-motive power and 
to systematically experiment to the end of producing a motor not 
influenced by the northern climate or various other difficulties. 
The Metropolitan horse railroad is in close communication with 
this company. Already difficulties which at first seemed insuper- 
able have been overcome, and it remains now to experiment as to 
what is the better method of arranging the apparatus, whether in 
a box on the front platform or on a separate carriage with a train 
of passenger carriages. In whatever way it is used, however, 
there is no possible doubt that electric motors will soon come into 
play.—Boston Com, Bulletin, 
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MISCELLANEOUS NOTES, seen erent ween 


A Magnetic Storm.—A special dispatch of Dec. 26 from | ing many sections of the city in a state of stagnation or even de- 
Rochester, N. Y., says: A great magnetic storm was noted here | cay.” 
to-day. At3:45 P.M. the pole of a needle two feet long swung 
over an arc of 10 degrees. 


SPARKS AND FLASHES, a 


So!—A girl in the Savannah telephone exchange answered \ 








1,928 calls in eight hours, and sald ‘“‘hullo” every time before 
PERSONAL shifting a plug for a new circuit,—Ee. 
. “ Assistant Superintendent.”—We know a gentleman in 
ae omg pment a recently a — <a one this city whose official duties call upon bim to send many tele- \ 
fi sede divi eh Sellen teenie tatin cc sate ak Mr. W. G. Saltonstall has resigned from the directorate | grams to which, of course, he affixes his name and official title. \ 
pew ait didentiaed iacteiliaie, Bineahenir ate nage aosom itp “ of the American Bell Telephone Company, making room for Gen- A few days since he had occasion to send a telegram to his wife, 
tert : sa : te ane val : then, | eral Manager Hudson. who was out of the city at the time, and in the haste of writing | 
SS ee — turned toward each the despatch he affixed with his name the title ‘‘ Superintendent.” 
other, and presently re-united, thus forming a quadrilateral! Mr. Roswell P. Flower, late Subway Commissioner, has| 4 011 was in due season received from his wife, who added to 
figure. In another interesting flash the same identical path was | been presented by bis associates with a handsomely engrossed set |)... oil Veer exictarately:“ Avtitant ® : rhetendent.” 
lit up four times in succession at shor intervals. The thunder | f resolutions setting forth in eulogy the good and faithful work | wi, ington fees Bag P he es as 
which followed lasted 80 seconds, rendered by Mr, Flower as chairman of the board during a most . : 
BUSINESS NOTICES. 


A Boon to Real Estate.—The New York World in its real | ‘Ying period of its existence. 
Jordan & Gottfried, 208 Canal St., N. Y., carry a . 














estate article says: ‘‘ An effort will be made by one or more of| Mr. J. W. Mackay.--we learn that Mr. J. W. Mackay, 
the sanitary societies to induce the Building Department to exer- | President of the Mackay-Bennett Cable Co., has again given the 
cise its right to order the rasing of many of the old dangerous and|employés, both in America and Europe, a very handsome 
unsightly rookeries, The police will aid in this direction, and | Christmas present of half a month's salary. This generous gift is| complete stock of iron and brass machine and wood screws, 
then with the electric light introduced upon many of the streets | an indication of Mr. Mackay’s approval of the efforts of the oper- | bolts, cap and set screws, taps, dies, files, twist drills, brass and \ 
that are now dangerous and impassable, mainly through the cover | ators to make the service as perfect as it possibly can be, and it is| rubber in tubing, rod and sheet copper, brass, German silver . 
which darkness gives to depredation, a general advance in the hardly necessary to say is fully appreciated by the staff. steel and iron wire, shafting tools, etc, | 


OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


PATENTS DATED DEC. 14, 1886, 


85 11. Electric Motor; Nathan H. Edgerton, Philadel- 
phia, Pa., Assignor by mesne assignments to the Edgerton Elec- 
tric Motor Company, of New oo. Apeietion filed Oct. 
29, 1885. For description see THE ELECTRICAL WORLD, 
November 13, 1886. 


354,131. Electrical Thermostat; R. L. Guion, Elmira, 
N. Y. Application filed March 11, 1886. The invention con- 
sists in a modified form of a thermostatic flexibl> bar and its 


support. 
345,139. Electro-Phonetic Telegraph Sounder ; Henry 























covering. Tbe lead tube C forms the other side of the circuit, 
and is of conducting capacity equal to that of the inner copper 
conductor A. When an abnormal current passes, the lead tube j 
fuses and forms a short circuit, which is certain to burn out 
the safety catches in circuit. See illustration. 


354.350. Conduit for Cable or Electrical Railways ; 
Edward Samuel, Philadelphia, Pa., Assignor to Wm. Wharton, 
Jr. & Co., same place. Filed Feb. 26, 1886. Consists ofa 
conduit of novel constructive details. 


354,352. Secondary Battery; Victor Sass and Karl Fried- 
erich, Berlin, Germany. Application filed Aug. 4, 1886. 


$54,402. Telephone Receiver; J.C. Eichmeyer, Utica, 


normally tending to keep the contact open against the power of 
the controlling m t,and a branch around the contact and 
motor magnet, including an artificial resistance. Application 
filed April 9, 1885. (8) The object of the invention is to pro- 














354,169. Telephone; W. J. Morton, New York, N. Y., ap- 


854,209. Electrical Annunciator; G. E. Painter, Balti- 


354,233. 


$54,241. Telephone Transmitter; Allen W. Rose, New 


| 


(1) 354,257. Resistance Block for Electric Circuits; 


(1) 354,272. Apparatus for the Distribution of Elec- 


A. House and Henry A. House, Jr., Bridgeport, Conn. Appli- 
cation filed Aug. 16, 1886. The invention is an electro-phonetic 
telegraph sounder, whereby electrie currents received by the 
instrument act upon a sounding bead to produce audible 
sounds. These movements are transmitted to another head 
where like movements produce similar audible sounds therein. 
See illustration. 


plication filed Feb. 5, 1886. For description see page 9, this 
issue, 


more, Md.: Application filed December 30, 1885. Consists in 
electrical devices to control the locking and r:ieasing latches 
whereby the inylex is held or released. 


Distributin Appliance for Electric 
Lighting Systems; E. W. Rice, Jr., Lynn, Mass, Appli- 
cation filed Feb. 1, 1886. The invention is adapted to be em- 
ployed on combined are and incandescent systems. It com- 
prises novel arrangements for switching magnets and branches 
or sub-circuits containing artificial resistances that are to be 
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$54,258. APPARATUS FOR ELECTRICAL DISTRIBUTION. 


automatically substituted for branches containing incandescent 
lamps when the latter are extinguished or a branch containing 
a lamp is in any other way ruptured. 


York, N. Y. The diaphragm is constructed of cork, within the 
body of which the transmitting electrodes and divided con- 
ducting material are carried. The latter consists of finely- 
divided platinum. 


(2) 354,258. Apparatus for Electrical Distribution ; 
M. M. M. Slattery, Woburn, Mass., Assignor to the Sun Elec- 
tric Light Company, same place. (1) The block is made up of 
carbon as the conducting material and wood ashes or plaster of 
Paris as the non-conducting material, molded in a proper form. 
The top and bottom are then capped by a layer of pure carbon. 
Application filed Oct, 29, 1885. (2) The apparatus is in- 
tended for use in connection with incandescent 4 on arc 
circuits. It consists of means by which the strength of the 
current in the different branches is automatically retained 
substantially constant, and appliances by which, when the last 
branch is removed from the circuit or the last lamp extin- 
guished, the entire apparatus is automatically shunted out from 
the main circuit; together with other devices. See illustration. 
Application filed Nov. 18, 1885, 


tricity by Means of Secondary Batteries; (2) 354,- 
273. Regulator for Dynamo-Electric Machines; 
(3) 354,274. Induction Coil; E. Thomson, Lynn, Mass., 
Assignor of (1) to the Thomson-Houston Electric Co., of Con- 
necticut. (1) The invention consists in connecting the sec- 
ondary battery to the main line, first in one direction and then 
in the other, so that if, after receiving a ene being con- 
nected to the local, the battery shall not di , it shall be 
connected into the main line, so as to reinforce the current in the 
main. Application filed Jan, 83,1884, (2) The first claim reads: 
The comLination, of an adjustable commutator, a motor electro 
magnet whose armature is connected with the movable yoke for 





354,290. Underground Electrical Conduit; Benezette 


(1) 354,291. Insulating Joint; (2) 354,292. Arma- 


354,302. Alarm for Railway Trains; G. E. Carpenter, 


354,310. Manufacture of Carbon Conductors; T. A 


354,320. Electrical Conductor; E. H. Johnson, New 





the brushes, a controller magnet, a contact governed thereby 
and placed in a branch, including the motor magnet, a retractor 
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354,320. ELECTRICAL CONDUCTOR. 


vide a means whereby the action of the induction coils may be 
regulated so as to obtain on the secondary circuit the desired po- 
tential of current, andalso to provide means whereby the ap- 
paratus may be wy to main or feeding circuits or lines con- 
veying currents of different strength or potential. Application 
filed July 26, 1886. 


Williams, Chicago, Ill., application filed Oct. 16, 1885. The 
principal object of the invention is to® provide means for lead- 
ing electrical conductors for local use off from a main electric 
conductor or from a group of conductors, to be broken only at 
a manhole, and connecting the same with a local service wire 
leading from the conduit to any desired point. 


ture for Dynamo-Electric Machines; David William- 
son, Hartford, Conn. (1) The object of the invention is to 
utilize mica, asbestos paper, and other laminated non-conduc- 
tors whose individual laminations are mechanically weak and 
fragile, in the formation of an insulated joint which shall be 
strong and unyielding in all directions: Application filed 
March 19, 1886. (2) The invention consists of a eneeliy lam- 
inated armature core, including mechanism for holding the core 
together and supporting the armature. 


Passaic, and A. F. Tucker, Jersey City, N. J. Application 
filed March 23, 1886. The invention consists of an alarm 
device for railway trains, whereby accidental separation of any 
of the cars from the train will be signaled to the engineer, and 
also to the caboose when used on freight trains. 


Edison, Menlo Park, N. J. Application filed April 17, 1883. 
The object of the invention is to produce flexible incandescent 
lamp filaments of pare and dense carbon without the carboniz- 
ng of fibrous or other material. This is accomplished by estab- 
lishing a voltaic arc between two electrodes immersed in a 
liquid or gaseous compound of carbon decomposable by heat. 
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854,189. ELECTRO-PHONETIC TELEGRAPH SOUNDER. 





One of the electrodes must consist of a piece of carbon, while 
oe ner the lig br a rod or ae of met; geen | area. Car- 

rom iquid or gas is deposited upon the end of the latter 
electrode, which is gradually drawn away as this deposit pro- 
ceeds, the normal strength of the arc being thus maintained. 
See illustration. . 


York, N. Y. Application filed Jan. 20, 1886, The object of 
the invention is to produce electrical conductors especially 
adapted for the wiring of houses, ships, etc., for electric light 


Aisa r wire which forms one side of the cir- 


N. Y., Assignor of nine-tenths to Frank J. Callanen, Joseph R. 
Swan and Augustus H. Palmer, same place. Application filed 
March 26, 1886, The invention consists of an arrangement of 
magnet and coil, whereby upon the receipt of a current from 
line of one polarity the strength of the magnet and its attrac- 
tion for the diaphragm will be increased, and — the receipt 
of a current of opposite polarity the attraction be reduced very 
ee causing a greater variation than is ordinarily ob- 
tained. 


354,434. Primary Galvanic Battery; C. E. O’Keenan, 
St. Cloud, near Paris, France. Application filed Oct. 30, 1886. 
Patented in France and Tectet The invention relates to 

rimary batteries of that class known as “‘ circulating” batter- 
les; and the object is to render the circulation automatic. 
This is accomplished by making the saline solution itself control 
by its varying density the inflow of new liquid. 


354,460. Railway Signal; George D. Burton, New Ips- 
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854,310. MANUFACTURE OF CARBON CONDUCTORS. 


wich, N. H. Application filed April 6, 1886. The object of 
the invention is to providea means of signaling between the 
engineer and the trainmen, or between the engineer and the 
passengers, 


354,466. Electric Cat-out; Charles Eschwei, New York, 
N. Y. Application filed August 14, 1886. The invention re- 
lates to automatic cut-outs used on electric lights for the pur- 

of cutting outone or a series of lamps in case the carbon in 
the lamp has been consumed. 


354,469. Adjustable Support for Telephones; C. C. 
Gould, Batavia, N. Y. Assignor of seven-eights to Walter 
Smith, same place, and P. M. Scribner, of Tonawanda, N. Y. 
Application filed Oct. 21, 1886. The invention relates to an ad- 
justable telephone support which can be raised and lowered to 
adjust the position of the telephone to the height of the speaker. 


354,505. Electrical Number Indicator; W. J. Cull and 
C. F. Scattergood, Albany, N. Y., said Scattergood assignor to 
said Cul]. Application filed May 25, 1886. The invention re- 
lates to apparatus adapted to fire-alarm systems. It automat- 
ically indicates at the station the number of the box from which 
the alarm has been sounded. 


354,508. Indicator for Reservoirs; Solomon Fraleigh, 
Newark, N. J., assignor of one-half to Alex. Bryant, of New 
York, N. Y. Application filed May 3, 1886. It consists in 
causing a float within the tank, as it is raised or lowered by the 
fluid, to automically close a series of electrical circuits, each cir- 
cuit operating an indicating device, and indicating thereby a 
certain level of fluid within the reservoir. 


354,525. Circuit Breaker for Electric Clocks; Vi- 
talis Himmer, New York, N. Y. gy tiled Jan. 14, 
1886, Animprovement on Patent No, 274,323 of March 20, 
1883. 


Copies of the specifications and drawings complete of any of 
the patents mentioned in this record—or of any other patent is- 
since 1866—can be had from this office for 25 cents, Give 








ae ; Bis an insula ne material ; Cis a tube of lead or other 
readily fusible metal which is flexible, and completely incloses 
the inner insulated conductor A ; D is an outside insulating 


the date and number of patent desired, and address Johnston’s 
Patent Agency, Potter Building, New York. 











